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AAV-1l, COMPLETE SEQUENCE, GENBANK ACCESSION NO. NC_002077 AND XIAO ET
AL. {(19%9) J. VIROL, 73:3994

TTGCCCACTCCCTCTCTGCGCGCTCECTCECTCGRTCGEACCTECERACCAAAGGTCCGCAGACGGCA
GAGCTCTGCTCTGCCGGCCCCACCGAGOGAGCGAGCGCECAGAGAGEGAGTGGGCAACTCCATCACTA
GGGGTAATCGCGARAGCGCCTCCCACGCTGCCGCETCACGCECTEACGTAAATTACGTCATAGGGGAGTG
GTCCTGTATTAGCTGTCACGTGAGTCCTTTTGCGACATTTTGCGACACCACGTGGCCATTTAGGGTAT
ATATGGCCGAGTGAGCGAGCAGGATCTCCATTTTGACCGCGAAATTTGAACGAGCAGCAGCCATGCCG
GGCTTCTACGAGATCGTGATCAAGCTGCCGAGCGACCTCGGACGAGCACCTCCCGGGCATTTCTGACTC
GTTTGTGAGCTGGGTCGCCCGAGAAGGAATGCGAGCTCCCCCCGCATTCTGACATGCGATCTGAATCTGA
TTGAGCAGGCACCCCTGACCGTGECCEAGAAGCTGCAGOGCCACTTCCTGGTCCAATGGCGCCGCGTG
AGTAARGGCCCCGGAGGCCCTCTTCTTTGTTCAGTTCCGAGAAGGGCGAGTCCTACTTCCACCTCCATAT
TCIGGTGGAGACCACGGEGGGTCAAATCCATGECTECTGCGCCGCTTCCTGAGTCAGATTAGGGACAAGC
TGGTGCAGACCATCTACCGCGGGATCGAGCCGACCCTGCCCARCTGGTTCGCGGTGACCAAGACGCGT
AATGGCGCCGGAGGGCGGEAACAAGCGTGGETCGACGAGTGCTACATCCCCAACTACCTCCTGCCCAAGAC
TCAGCCCGAGCTGCAGTGGGCGTGGACTAACATGRAGGAGTATATAAGCGCCTGTTIGAACCTGGCCG
AGCGCARACGGCTCGTCGCGCAGCACCTGACCCACGTCAGCCAGACCCAGGAGCAGAACAAGGAGAAT
CTGAACCCCAATTCTGACGCGCCTGTCATCCGGTCAARAACCTCCGCGCGCTACATGGAGCTGGTCGG
GTGGCTGGTGGACCGGGGCATCACCTCCCAGAAGCAGTGGATCCAGCAGCACCAGGCCTCGTACATCT
CCTTCAACGCCGCTTCCAACTCGCGGTCCCACGATCAACGCCGCTCTGGACAATGCCCGCAAGATCATG
GCGCTGACCAAATCCGCGCCCGACTACCTGGTAGGCCCCGCTCCGCCCGCGGACATTAAAACCAACCG
CATCTACCGCATCCTGGAGCTGAACGGCTACGAACCTGCCTACGCCGGCTCCGTCTTTCTCGGCTGGG
CCCAGAARAGGTTCGGGAAGCGCARCACCATCTGGCTGTTTGGGCCGGCCACCACGGGCAAGACCARC
ATCGCGGAAGCCATCGCCCACGCCGTGCCCTTCTACGGCTCGOGTCAACTGGACCAATGAGAACTTTCC
CTTCAATGATTGCGTCGACAAGATGGTGATCTCETCGGAGGAGGGCAAGATGACCGCCAAGGTCATEG
AGTCCGCCAAGGCCATTCTCGGCGGCAGCAAGGTECGLOEGTGGACCAAAAGTGCAAGTCGTCCGCCCAG
ATCGACCCCACCCCCGTGATCGTCACCTCCAACACCAACATCTGCGCCGTCGATTGACGGGAACAGCAC
CACCTTCGAGCACCAGCAGCCGTTGCAGCGACCGGATGTTCARATTTGAACTCACCCGCCGTCTGGAGC
ATGACTTTGGCAAGGTGACAAAGCAGGAAGTCARAGAGTTCTTCCGCTGCGCGCAGGATCACGTGACC
GAGGTGGCGCATGAGTTCTACGTCAGAAAGGGTGGAGCCAACAARAGACCCGCCCCCGATGACGCGGA
TAAAAGCGAGCCCAAGCGGGLCTGCCCCTCAGTCGCGGATCCATCGACGTCAGACGCGGAAGGAGCTC
CGGTGGACTTTGCCGACAGGTACCAAAACARATGTTCTCGTCACGCGGGCATGCTTCAGATGCTGTTT
CCCTGCAAGACATGCGAGAGAATGAATCAGAATTTCAACATTTGCTTCACGCACGGGACGAGRGACTG
TTCAGAGTGCTTCCCCGGCGTGTCAGAATCTCAACCGGTCGTCAGAAAGAGGACGTATCGGARACTCT
GTGCCATTCATCATCTGCTGCGGECCGECTCCCGAGATTGCTTGCTCCGCCTGCCATCTGGTCAACGTG
GACCTGGATGACTGTGTTTCTGAGCAATARATGACTTARACCAGGTATGGCTIGCCGATGGTTATCTTC
CAGATTGGCTCGAGGACAACCTCTCTGAGGGCATTCGCGAGTGGTGGGACTTGAAACCTGGAGCCCCG
AAGCCCAAAGCCAACCAGCAAAAGCAGGACGACGGCCGGGGTCTGGTGCTTCCTGGCTACARGTACCT
CGGACCCTTCAACGGACTCGACAAGGGGEAGCCOGTCAACGUGGCGGACGCAGCGGCCCTCGAGCACG
ACAAGGCCTACGACCAGCAGCTCAAAGCGGGTGACAATCCGTACCTGCGGTATAACCACGCCGACGCC
GAGTTTCAGGAGCGTCTGCAAGAAGATACATCTTTTGEGGGCAACCTCCGGCGAGCAGTCTTCCAGGEC
CAAGRAAGCGGGTTCTCGAACCTCTCGGTCIGGTIGAGGAAGGCGCTAACGACGGCTCCTGGAARGARAC
GTCCGGTAGAGCAGTCGCCACAAGAGCCAGACTCCTCCTCGGGCATCGGCAAGACAGGCCAGCAGCCC
GCTAAAAAGAGACTCAATTTTGGTCAGACTGGCEACTCAGAGTCAGTCCCCGATCCACAACCTCTCEG
AGAACCTCCAGCAACCCCCGCTGCTGTGEGGACCTACTACAATGGCTTCAGGCGGTGGCGCACCAATGG
CAGACAATAACGAAGGCCCCCACGGAGTCGGGTAATGCCTCAGGARATTGGCATTGCGATTCCACATGG
CTGGGCGACAGAGTCATCACCACCAGCACCCGCACCTGGGCCTTGCCCACCTACAATAACCACCTCTA
CAAGCAAATCTCCAGTGCTTCAACGGGGGCCAGCAACGACAACCACTACTTCGGCTACAGCACCCCCT
GGGGGTATTTTGATTTCAACAGATTCCACTGCCACTTTTCACCACGTGACTGGCAGCGACTCATCARC
ARCAATTGGGGATTCCGGCCCAAGAGACTCAACTTCARACTCTTCAACATCCAAGTCARGGAGGTCAC
GACGAATGATGGCGTCACARCCATCGCTAATARCCTTACCAGCACGGTTCAAGTCTTCTCGGACTCGCG
AGTACCAGCTTCCGTACGTCCTCGECTCTGCGCACCAGGGCTGCCTCCCTCCATTCCCGGCGCGACGTG
TTCATGATTCCGCAATACGGCTACCTGACGCTCAACAATGCECAGCCAAGCCGTCGGGACGTTCATCCTT
TTACTGCCTIGGAATATTTCCCTTCTCAGATGCTGAGARACGGGCAACAACTTTACCTTCAGCTACACCT
TTGAGGAAGTGCCTTTCCACAGCAGCTACGCGCACAGCCAGAGCCTGGACCGGCTGATGAATCCTCTIC
ATCGACCAATACCTGTATTACCTGARCAGAACTCAARATCAGT CCGGARGTGCCCAARAACARGGACTT
GCTGTTTAGCCGTGGGTCTCCAGCTGECATGTCTGTTCAGCCCARAARCTGGCTACCTGGACCCTGTT
ATCGGCAGCAGCGCGTTTCTAARACAAAAACAGACAACAACAACAGCAATTTTACCTGGACTGGTGCT
TCAARATATAACCTCAATGGGCGTGAATCCATCATCAACCCTGCCACTGCTATGGCCTCACACAARGA
CGACGAAGACAAGTTCTTTCCCATGAGCGGTGTCATGATTTTTGGRAARAGAGAGCGCCGGAGCTTCAA
ACACTGCATTGGACAATGTCATGATTACAGACGAAGAGCGAAATTAAAGCCACTAACCCTGTGGCCACC
GAAAGATTIGGGACCCTGGCAGTCAATTTCCAGAGCAGCAGCACAGACCCTGCGACCGGAGATGTGCA
TGCTATCGGAGCATTACCTCGCCATGGTCTGGCARGATAGAGACGTGTACCTGCAGGGTCCCATTTGECG
CCARAATTCCTCACACAGATGGACACTTTCACCCGTCTCCTCTTATGGGCGGCTTTGGACTCARGAARC
CCGCCTCCTCAGATCCTCATCAAAAACACGCCTGTTCCTGCGAATCCTCCGGCGEAGTTTTCAGCTAC
AAAGTTTGCTTCATTCATCACCCAATACTCCACAGGACAAGTGAGTGTGGAAATTGAATGGGAGCTGC
AGAAAGAAAACAGCAAGCGCTGGAATCCCGAAGTGCAGTACACATCCAATTATGCAAAATCTGCCAAC
GTTGATTTTACTGTGGACAACAATGGACTTTATACTGAGCCTCGCCCCATTGGCACCCGTTACCTTAC
CCGTCCCCTGTAATTACGTGTTAATCAATAAACCGGTTGATTCGTTTCAGTTGAACTTTGGTCTCCTG
TCCTTCTTATCTTATCGGTTACCATGGTTATAGCTTACACATTAACTGCTTGGTTGCGCTTCGCGATA
AAAGACTTACGTCATCGGGTTACCCCTAGTGATGGAGTTGCCCACTCCCTCTCTGCGCGCTOGCTCGL
TCGGTGGGGCCTGCGGACCAAAGGTCCGCAGACGGCAGAGCTCTGCTCTGCCGGCCCCACCGAGCGRG
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ARV-2, COMPLETE SEQUENCE, GENBANK ACCESSION NO. NC_001401 AND

CHIORINI ET AL. (1999) J. VIROL. 73:1309 -
TTGECCACTCCCTCTCTCCCCGCTCGCTCECTCACTGAGCCCCGEGCCGACCAAAGGTCGCCCGACGCCT
GGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGEAGTGGCCAACTCCATCACTA
GGGGTTCCTGCAGGGGTGEAGTCCTGACGTGAATTACCTCATAGGGTTAGGGAGGTCCTGTATTAGAG
GTCACGTGAGTGTTTTGCCGACATTTTGCGACACCATGTGGTCACGCTGGGTATTTAAGCCCGAGTGAG
CACGCAGGGTCTCCATTTTGAAGCGGGAGCTT TGAACGCGCAGCCGCCATGCCGGGGTTTTACGAGAT
TGTGATTAAGGTCCCCAGCGACCTTGACGGECATCTGCCCGGCATTTCTGACAGCTTTGIGAACTGGG
TGGCCGAGAAGCAATGGGAGT TGCCGCCAGATTCTGACATGGATCTGAATCTGATTGAGCAGGCACCC
CTGACCGTGGCCGAGRAGCTGCAGCGCGACTTTCTGACGGAATGECGCCGTGTAAGTAAGGCCCCGGA
GGCCCTTTTCTTTGTGCAATTTGAGRAGGGAGAGAGCTACTTCCACATGCACGTGCTCGTGGARACCA
CCGGGGTGAAATCCATCGGTTTTGCCACGTTTCCTGAGTCAGATTCGCGAAARACTGATTCAGAGAATT
TACCGCGGGATCCAGCCGACTTTGCCAAACTGGTTCGCGGTCACAARAGACCAGAAATGGCGCCGGRGG
CGGGAACAAGGTGGTGGATGAGTGCTACATCCCCAATTACTTGCTCCCCARAACCCAGCCTGAGCTCC
AGTGGGCGTGGACTAATATGGAACAGTATTTAAGCGCCTGTTTGAATCTCACGGAGCGTAAACGGTTG
GTGGCGCAGCATCTGACGCACGTGTCGCAGACGCAGGAGCAGAACAAAGAGAATCAGAATCCCAATTC
TGATGCGCCGGTGATCAGATCAAARACTTCAGCCAGGTACATGCAGCTCGTCGGGTGGCTCGTGGACA
AGGGGATTACCTCGGAGAAGCAGTCGATCCAGGAGGACCAGGCCTCATACATCTCCTTCAATGCGGCC
TCCAACTCGCGGTCCCARATCAAGGCTGCCTTGCGACAATGCGCGAAAGATTATGAGCCTGACTAAAAC
CGCCCCCEACTACCTGGTGGGCCAGCAGCCCGTCCAGGACATTTCCAGCAATCGGATTTATAAAATTT
TCGAACTAAACGGGTACGATCCCCAATATGCGGCTTCCGTCTTTCTGGGATGGGCCACGAARAAGTTC
GGCARGAGGAACACCATCTGGCTGTTTGGGCCTGCAACTACCGCGGARGACCAACATCGCGGAGGCCAT
AGCCCACACTGTGCCCTTCTACGGGTGCGTAARCTGGACCAATGAGARACTTTCCCTTCAACGACTGTG
TCGACAAGATGGTGATCTCGGTGGGAGGAGGGCAAGATGACCGCCAAGGTCCGTGGAGTCGGCCAAAGCC
ATTCTCGGAGCGAAGCAAGCTGCGCGTCEGACCAGAARTGCAAGTCCTCGGCCCAGATAGACCCCGACTCC
CGTGATCGTCACCTCCAACACCAACATGTGCGCCGTGATTGACGGCAACTCAACGACCTTCGAACACC
AGCAGCCGTTGCAARGACCGAATGTTCAAATTTGAACTCACCCGCCGTCTGCGATCATGACTTTGGGARG
GTCACCAAGCAGGAACTCAARGACTTTTTCCGGTGGGCAAAGGATCACGTGGTTGAGGTGGAGCATCA
ATTCTACGTCAAAAAGGGTGGAGCCAAGAAAAGACCCGCCCCCAGTGACGCAGATATAAGTGAGCCCA
AACGGGCTGCGCGAGTCACTTGCGCAGCCATCCACCTCAGACGCGGAAGCTTCGATCAACTACGCAGAC
AGGTACCARAACARATGTTICTCGTCACGTGGGCATGARTCTGATGCTGTTTCCCTGCAGACAATGCGA
GAGAATGAATCAGAATTCAAATATCTGCTTCACTCACGGACAGARAGACTGTTTAGAGTGCTTTCCCG
TGTCAGAATCTCAACCCGTTTCTGTCGTCAARRAGGCGTATCAGARAACTGTGCTACATTCATCATATC
ATGGGAARGGTGCCAGACGCTTCCACTGCCTGCGATCTGGTCAATGTGGATTTGGATGACTGCATCTT
TGAACAATAAATGATTTAAATCAGCTATGGCTGCCCATGGTTATCTTCCAGATTGGCTCGAGGACACT
CTCTCTGAAGGAATAAGACAGTGGTGEAAGCTCAAACCTCGCCCACCACCACCRARGCCCGCAGAGCG
GCATAAGGACGACAGCAGGGETCTTGTGCTTCCTGGGTACAAGTACCTCGGACCCTTCAACGGACTCG
ACARGGGAGACCCGGTCAACGAGGCAGACGCCGCGECCCTCGAGCACGACAAAGCCTACGACCGGCAG
CTCGACAGCGGAGACAACCCGTACCTCARGTACAACCACGCCGACGCGGAGTTTCAGGAGOGCCTTAA
AGAARGATACGTCTTTTGGCEGGCAACCTCCGACGAGCAGTCTTCCAGGCGAAAARGAGGGTTCTTGRAC
CTCTGGGCCTGETTGAGGAACCTGTTARGACGGCTCCGGGAAAAAAGAGGCCGGTAGAGCACTCTCCT
GTCCGAGCCAGACTCCTCCTCEGGARCCGGAARGGCGGGCCACCAGCCTGCAAGAAARAGATTGAATTT
TGGTCAGACTGCGAGACGCAGACTCAGTACCTGACCCCCAGCCTCTCGGACAGCCACCAGCAGCCCCCT
CTGGTCTGGGAACTAATACGATGGCTACAGGCAGTGGCGCACCAATCGCAGACAATAACGAGGGCGCC
GACGGAGTGGGTAATTCCTCCGGAAATTCGECATTGCGATTCCACATGGATGGGCGACAGAGTCATCAC
CACCAGCACCCGAACCTGGGCCCTECCCACCTACARCARCCACCTCTACAAACARATTTCCAGCCAAT
CAGGAGCCTCGAACGACAATCACTACTTTGGCTACAGCACCCCTTGGGGGTATTTTGACTTCAACAGA
TTCCACTGCCACTTTTCACCACGTGACTGGCAAAGACTCATCAACARACAACTGGGGARTTCCGACCCAA
GAGACTCAACTTCAAGCTCTTTAACATTCAAGTCARAGAGGTCACGCAGAATGACCGGTACGACGACGA
TTGCCAATAACCTTACCAGCACGGTTCAGGTGT TTACTGACTCGGAGTACCAGCTCCCGTACGTCCTC
GGCTCGGCGCATCAAGGATGCCTCCCGCCGTTCCCAGCAGACGTCTTCATGGTGCCACAGTATGGATA
CCTCACCCTGAACAACGGGAGTCAGGCAGTAGCGACGCTCTTCATTTTACTGCCIGGAGTACTTTCCTT
CTCAGATGCTGCGTACCGGAAACAACTTTACCTTCAGCTACACTTTTGAGGACGTTCCTTTCCACAGC
AGCTACGCTCACAGCCAGAGTCTGGACCGTCTCATGAATCCTCTCATCGACCAGTACCTGTATTACTT
GAGCAGAACAAACACTCCAAGTGGAACCACCACGCAGTCAAGGCTTCAGTTTTCTCAGGCCGGAGCGA
GTGACATTCGGGACCAGTCTAGGAACTGGCTTCCTGGACCCTGTTACCGCCAGCAGOGAGTATCAAAG
ACATCTGCGGATAACAACAACAGTGAATACTCGTGGACTGGAGCTACCAAGTACCACCTCAATGGCAG
AGACTCTCTGGTGAATCCGGGCCCEGCCATGGCAAGCCACAAGGACGATGAAGAARAGTTTTTTCCTC
AGAGCGGGGTTCTCATCTTTGGGAAGCAAGGCTCAGAGAAAACAAATGTGAACATTGAAAAGGTCATG
ATTACAGACGAAGAGGAAATCGGAACARCCARTCCCATGGCTACGGAGCAGTATGEGTTCTGTATCTAC
CAACCTCCAGAGAGGCAACAGACAAGCAGCTACCGCAGATGTCARCACACAAGGCGTTCTTCCAGGCA
TGGETCTGECAGGACAGAGATGTGTACCTTCAGGGGCCCATCTGGEGCAAAGATTCCACACACGGACGGA
CATTTTCACCCCTCTCCCCTCATGGGTCGAT TCGGACTTAAACACCCTCCTCCACAGATTCTCATCAA
GARCACCCCGGTACCTGCGAATCCTTCGACCACCTTCAGTGCGGCAAAGTTTGCTTCCTTCATCACAC
AGTACTCCACGGGACAGGTCAGCCTGGAGATCGAGTGEGAGCTGCAGAAGGARAACAGCARACGCTGE
AATCCCGAAATTCAGTACACTTCCAACTACAACAAGTCTGTTAATCGTGGACTTACCGTGGATACTAA
TGGCGTGTATTCAGAGCCTCGCCCCATTGGCACCAGATACCTGACTCGTAATCIGTAATTGCTTGTTA
ATCAATAAACCGTTTAATTCGTTTCAGTTGRACT TIGGTCTCIGCGTATTTCTITCTTATCTAGTTTC
CATGGCTACGTAGATAAGTAGCATGGCEGGTTAATCATTAACTACAAGGAACCCCTAGTGATGGAGTT
GGCCACTCCCTCTCTGCCCGCTCECTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGG
GCTTTGCCCGGGCGECCTCAGTEAGCGAGCGAGCECCGCAGAGAGGRAGTGGCCAA
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TTGGCCACTCCCTCTATGOGCACTCGCTCGCTCGGTGGCGGCCTGGCGACCAAAGETCGCCAGACGGRLG
TGCTTTGCACGTCCGGCCCCACCGAGCCAGCGAGTGCGCATAGAGGGAGTGGCCAACTCCATCACTAGA
GGTATGGCAGTGACGTAACGCGAAGCCCGCGAAGCGAGACCACGCCTACCAGCTCGCGTCAGCAGTCAGG
TGACCCTTTTGCGACAGTTTGCGACACCACGTGGCCGCTGAGGGTATATATTCTCGAGTGAGCGARCCA
GGAGCTCCATTTTGACCGOGAAATTTGAACGAGCAGCAGCCATGCCGGGGTTCTACGAGATTGTCCTGA
AGGTCCCGAGTGACCTGGACGAGCGCCTGCCGGGCATTTCTAACTCGTTTGTTAACTGGGTGGCCGAGA
AGGAATGGGACGTGCCGCCGGATTCTGACATCGATCCGAATCTGATTGAGCAGGCACCCCTGACCETGG
CCGRAAAGCTTCAGCGCGAGTTCCTGGTGGAGTGGCCCCECGTGAGTAAGGCCCCGGAGGCCCTCTTTT
TTGTCCAGTTCGAARAGCGGGAGACCTACTTCCACCTGCACGTGCTGATTGAGACCATCGGGGTCAAAT
CCATGGTGGTCCGCCGCTACGTGAGCCAGATTAAAGAGAAGCTGGTGACCOGCATCTACCGCGGGGTCG
AGCCGCAGCTTCCGAACTGGTTOSCGGTGACCAAAACGCGAAATGGOGCOGGGGEGCEGGAACAAGGTGG
TGGACGACTGCTACATCCCCAACTACCTGCTCCCCAAGACCCAGCCCGAGCTCCAGTGGGCGTGGACTA
ACATGGACCAGTATTTAAGCGCCIGTTTGAATCTCGCGGAGCGTARACGGCTGGTGGOGCAGCATCTGA
CGCACGTGTCGCAGACGCAGGAGCAGAACAARAGAGAATCAGAACCCCAATTCTGACGCGCCGGTCATCA
GGTCAARAACCTCAGCCAGGTACATGGAGCTGETCGGGTGGCTGGTGGACCGCGGGATCACGTCAGAAA
AGCAATGGATTCAGGAGGACCACGCCTCGTACATCTCCTTCAACGCCGCCTCCAACTOGCGGTCCCAGA
TCAAGGCCGCGCTCGACAATGCCTCCAAGATCATGAGCCTGACAAAGACCGCTCCGGACTACCTGGTGG
GCAGCAACCCGCCGGAGGACATTACCAAAAATCGGATCTACCAAATCCTGGAGCTGAACGGGTACGATC
CGCAGTACGCGGCCTCCGTCTTCCTCEGCTCCGCGCARAAGAAGTTCGGCGAAGAGGAACACCATCIGGC
TCTTTGCGCCGGCCACGACGGETARARCCAACATCGCGGAAGCCATCGCCCACGCCGTGCCCTTCTACG
GCTGCGTAARCTGGACCAATGAGRACTTTCCCTTCARCGATTGCGTCGACAAGATGGTGATCTGGTGGG
AGGAGGGCARGATGACGGCCARGGTCGTGGRGAGCGCCAAGGCCATTCTGGGCCGARGCAAGGTGCGCG
TGGACCARAAGTGCAAGTCATCGGCCCAGATCGARCCCACTCCCGTGATCGTCACCTCCAACACCAACA
TGTGCGCCGTGATTGACGGGARCAGCACCACCTTCAAGCATCAGCAGCCGCTGCAGGACCGCGATGTTIG
AATTTGAACTTACCCGCCGTTTCGACCATCACTTTCGGAARGEGTCACCARACAGGAAGTAARGGACTTIT
TCCGGTGGACTTCCGATCACGTCGACTGACCTGGCTCATGAGTTCTACGTCAGARAGGGTGGAGCTAAGA
AMCCGCCCCGCCTCCAATCGACGCCGATGTARGCGAGCCARAACGGGAGTGCACGICACTTGCGCAGCCGA
CAACGTCAGACGCGGAAGCACCGGCCGACTACGOGGACAGGTACCAAAACARATGTTCTCGTCACGTGG
GCATGAATCTGATGCTTTTTCCCTGTAAARCATGCGAGAGAATGAATCAAATTTCCARTGTCTGTTTITA
CGCATGGTCAARGAGACTGTGGGGAATGCTTCCCTGGARTGTCAGAATCTCAACCCGTTTCTGTCGTCA
AAPAGARGACTTATCAGAAACTGTGTCCAATTCATCATATCCTGCGAAGGGCACCCGAGATTGCCTGTT
CGGCCTGCGATTTGGCCAATGTGGACTTGGATGACTGTGTTTCTGAGCAATARATGACTTAAACCAGGT
ATGGCTGCTGACGGTTATCTTCCAGATTGGCTCEGAGGACRACCTTTCTGAAGGCATTCGTGAGTGGTGE
GCTCTGARACCTCGGAGTCCCTCAACCCAARGCGAACCAACAACACCAGGACARCCGTCGGGGTCTIGTG
CTTCCGGGTTACARATACCTCEGACCCCGTAACGGACTCCGACARAGGAGAGCCGGTCAACGAGGCGGAC
GOGGCAGCCCTCGAACACGACAAAGCTTACGACCAGCAGCTCARGGCCGGTGACARCCCGTACCTCAAG
TACAACCACGCCGACGCCEAGTTTCAGGAGCGTCTTCAAGARGATACGTCTTITGGGGGCAACCTTGGC
AGRGCAGTCTTCCAGGCCAAAAAGAGGATCCTTGAGCCTCTTGGTCTGGTTGAGGAAGCAGCTARAACG
GCTCCTGGAARGAAGGGGGCTGTAGATCAGT CTCCTCAGGAACCGGACTCATCATCTGGTGTTGGCAAA
TCGGECAAACAGCCTGCCAGAAAAAGACTAAATTTCGGTCAGACTGGAGACTCAGAGTCAGTCCCAGAC
CCTCARCCTCTCGGAGAACCACCAGCAGCCCCCACAAGTTTGGGATCTAATACAATGGCTTCAGGCGGT
GGCGCACCAATGGCAGACAATAACCGAGGGTGCCEATGGAGTGCGTAATTCCTCAGGAAATTGGCATTGC
GATTCCCAATGGCTGGGCGACAGAGTCATCACCACCAGCACCAGAACCTGGGCCCTGCCCACTTACAAC
ARCCATCTCTACAAGCAAATCTCCAGCCAATCAGGAGCTTCAAACGACAACCACTACTTTGGCTACAGC
ACCCCTTGGGGGTATTTTGACTTTAACAGATTCCACTGCCACTTCTCACCACGTGACTGGCAGCGACTC
ATTAACAACAACTGGGGATTCCGGCCCAAGAAACTCAGCTTCAAGCTCTTCARCATCCAAGTTAGAGGG
GTCACGCAGAACGATGGCACGACGACTATTGCCAATAACCTTACCAGCACGGTTCAAGTGTTTACGGAC
TCGGAGTATCAGCTCCCGTACGTGCTCGGGTCGGCGCACCAAGGCTGTCTCCCGCCGTTTCCAGCGGAC
GTCTTCATGGTCCCTCAGTATGGATACCTCACCCTGAACAACGAAAGTCAAGCGGTGGGACGCTCATCC
TTTTACTGCCTGGAGTACTTCCCTTCGCAGATGCTAAGGACTGGAAATAACTTCCAATTCAGCTATACC
TTCGAGGATGTACCTTTTCACAGCAGCTACGCTCACAGCCAGAGTTTGCGATCGCTTGATGAATCCTICTT
ATTGATCAGTATCTGTACTACCTGAACAGAACGCAAGGAACAACCTCTGGARCAACCAACCAATCACGG
CIGCTTTTTAGCCAGGCTGGGCCTCAGTCTATGTCTTTGCAGGCCAGAAATTGGCTACCTGGGCCCTGC
TACCGGCAACAGAGACTTTCAAAGACTGCTAACGACAACAACAACAGTAACTITCCTTGGACAGCGGCC
AGCAAATATCATCTCAATGGCCGCGACTCGCTGGTGARTCCAGGACCAGCTATGGCCAGTCACAAGGAC
GATGAAGAAARATTTTTCCCTATGCACGGCAATCTAATATTTGGCAAAGAAGGGACAACGGCARGTAAC
GCAGAATTAGATAATGTAATGATTACGGATGAAGAAGAGATTCGTACCACCAATCCTGTGGCARCAGAG
CAGTATGGAACTGTGGCAAATAACTIGCAGAGCTCAAATACAGCTCCCACCACTGGAACTGTCARTCAT
CAGGGGGCCTTACCTGCCATGGTGTCGCARGATCGTCGACGTGTACCTTCAAGGACCTATCTGGGCARAG
ATTCCTCACACGGATCGGACACTTTCATCCTTCTCCTCTGATGGGAGGCTTTGGACTGAAACATCCGCCT
CCTCAAATCATGATCAARAATACTCCGGTACCGGCAAATCCTCCGACGACTTTCAGCCCGGCCAAGTTT
GCTTCATTTATCACTCAGTACTCCACTGGACAGGTCAGCGTGGAAATTGAGTGGGAGCTACAGARAGAA
AACAGCAAACGTTGGAATCCAGAGATTCAGTACACTTCCAACTACAACAAGTCTGTTAATGTGGACTIT
ACTGTAGACACTAATGGTGTTTATAGTGAACCTCGCCCTATTGGAACCCGGTATCTCACACGARACTTG
TGAATCCTGGTTAATCAATAAACCGTTTAATTCGTTTCAGTTGAACTTTGGCTCTTGTGCACTTCTTTA
TCTTTATCTTGTTTCCATGGCTACTGCGTAGATAAGCAGCGGCCTGCGGCGCTTIGOGCTTCGCGGTTTA
CRACTGCTGGTTAATATTTAACTCTCGCCATACCTCTAGTGATGGAGTTGGCCACTCCCTCTATGCGCA
CTCGCTCGCTCGGTGCGGCCTGGCGACCAAAGCTCGCCAGACGGACGTGCTTIGCACGTCCGGCCCCAL
CGAGCGAGCGAGTGCGCATAGAGGCGAGTGGCCAA
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TGGCCACTCCCTCTATGCGCACTCGCTCGCT CGGTGGGECCTGGCGACCARAGGTCGCCAGACGGACGT
GCTTTGCACGTCCGGCCCCACCGAGCCGAGCGACTGCGCATAGAGGGAGTGGCCAACTCCATCACTAGAG
GTATGGCAGTGACGTAACCGCGAAGCGCGCGAAGCGAGACCACGCCTACCAGCTGCGTCAGCAGTCAGGT
GACCCTTTTGCGACAGTTTGCGACACCACGTGCCCGCTGAGGCTATATATTCTCGAGTGAGCGARCCAG
GAGCTCCATTTTGACCGCGAAATTTGAACGAGCAGCAGCCATGCCGGGGTTCTACGAGATTGTCCTGAA
GGTCCCGAGTGACCTGGACGAGCACCTGCCGGECATTTCTARCTCGTTTGTTAACTGGGTGGCCGAGAA
GGAATGGGAGCTGCCGCCGGATTCTGACATGGATCCGAATCTGATTGAGCACGCACCCCTGACCGTGGC
CGAAAAGCTTCAGCGCGAGTTCCTGGTGGAGTCGGCGCOGCCTGAGTAAGGCCCCGGAGGCCCTCTTITT
TGTCCAGTTCGAAAAGGGGGAGACCTACTTCCACCTGCACGTGCTGATTGAGACCATCGGGGTCARATC
CATGGTGGTCCGCCGCTACGTGAGCCAGATTAAAGAGAAGCTGGTGACCCGCATCTACCGCCGGGETCGA
GCCGCAGCTTCCGAACTGGTTCGCGCTCGACCARAACGCGAAATGGCGCCGGGGEGCCGGAACAAGGTGGT
GGACGACTGCTACATCCCCAACTACCTGCTCCCCAAGACCCAGCCCGAGCTCCAGTCGGOGTGGACTAA
CATGGACCAGTATTTAAGCGCCIGTTTGAATCTCGCGGAGCGTAAACGGCTCGTGECGCAGCATCTGAC
GCACGTGTCGCAGACGCAGGAGCAGAACAARGAGAATCAGARCCCCAATTCTGACCCGCCGGTCATCAG
GTCARAARACCTCAGCCAGGTACATGEGAGCTGGTOGGGTGGCTGGTGGACCGCGGGATCACGTCAGAAAA
GCAATGGATTCAGGAGGACCAGGCCTCGTACATCTCCTTCARCGCCGCCTCCAACTCGCGGTCCCAGAT
CARGGCCGCGCTGGACAATGCCTCCAAGATCATGAGCCTGACAAAGACCGCTCCGGACTACCTGGETGGE
CAGCAACCCGCCGGAGGACATTACCARAAATCGGATCTACCAAATCCTGEAGCTGARCGGGTACGATCC
GCAGTACGCGGCCTCCETCTTCCTGEGCTGGGCGCAAARGAAGTTCCGGCAAGAGGAACACCATCTGGCT
CTTTGGGCCGGCCACGACGGGTAAAACCAACATCGCCGGAAGCCATCGCCCACGCCGTGCCCTTCTACGG
CTGCGTAAACTGGACCAATGAGAACTTTCCCTTCAACGATTGCGTCGACAAGATGGTGATCTCGTGGGA
GGAGGGCAAGATGACGGCCAAGGT CGTGGAGAGCGCCAAGGCCATTCTGGGCGGARGCAAGGTGCGCGT
GGACCAARAGTGCAAGTCATCGGCCCAGATCGAACCCACTCCCGTGATCGTCACCTCCAACACCAACAT
GTGCGCCGTGATTGACGGGAACAGCACCACCTTCGAGCATCAGCAGCCGCTGCAGGACCGGATGTTTAA
ATTTGAACTTACCCGCCGTTTCGACCATGACTTIGGGAAGGTCACCAAACAGGAAGTAAAGGACTTTIT
CCGGTGGGCTTCCGATCACGTGACTGACGTGCCTCATGAGTTCTACGTCAGAAAGGGTGGAGCTAAGAA
ACGCCCCGCCTCCAATGACGCGGATGTAAGCGAGCCARAACCGCAGTGCACGTCACTTGCGCAGCCGAC
ARCGTCAGACGCGGAAGCACCGGCGGACTACGCCGACAGGTACCAAAACAAATGTTCTCCGTCACGTGGGE
CATGAATCTGATGCTTTTTCCCTGTAAAACATCCGAGAGARTGAATCAAATTTCCARTGTCTGTTTTAC
GCATGGTCAAAGAGACTGTGGGGAATCCTTCCCTGGAATGTCAGAATCTCAACCCGTTTCTGTCGTCRA
AAAGAAGACTTATCAGAAACTGTGTCCAATTCATCATATCCTGGGAAGGGCACCCGAGATTGCCTGTTC
GGCCTGCGATTTGGCCAATGTGGACTTGGATGACTGTGTTTCTGAGCAARTAAATGACT TARACCAGGTA
TGGCTGCTGACGGTTATCTTCCAGATTGECTCGAGGACAACCTTTCTGAAGGCATTCGTGAGTCGTGGG
CTCTGABACCTGGAGTCCCTCAACCCAAAGCGAACCARACAACACCAGGACAACCGTCGGGGTCTTIGTGC
TTCCGGGTTACARATACCTCGGACCCGGTAACGGACTCCACAAAGGAGAGCCGGTCAACGAGGCGGACG
CGGCAGCCCTCGAACACGACAAAGCTTACGACCAGCAGCTCAAGGCCCGGTGACAACCCGTACCTCAAGT
ACAACCACGCCGACGCCGAGTTTCAGCAGCGTCTTCAAGARGATACGTCTTTTGGGGGCAACCTTGGCA
GAGCAGTCTTCCAGGCCAAAAAGAGGATCCTTGAGCCTCTTGGTCTGGTTGAGGARGCAGCTAAAACGG
CTCCTGGAAAGAAGAGGCCTGTAGATCAGTCTCCTCAGGAACCGGACTCATCATCTGGTGTTGGCAAAT
CGGGCAARCAGCCTGCCAGAAAAAGACTAAATTTCGGTCAGACTGGCGACTCAGAGTCAGTCCCAGACC
CTCARCCTCTCGGRGAACCACCAGCAGCCCCCACARGTTIGGGATCTAATACAATGGCTTCAGGCGGTG
GCGCACCAATGGCAGACAATAACGAGGGTGCCEATGGAGTGGGTRATTCCTCAGGAAATTGGCATTGCG
ATTCCCAATGGCTGGGCGACAGAGTCATCACCACCAGCACCAGAACCTGGGCCCTGCCCACTTACARACA
ACCATCTCTACAAGCARATCTCCAGCCAATCAGGAGCTTCAAACGACAACCACTACTTTIGGCTACAGCA
CCCCTTGGGGGTATTTTGACTTTAACAGATTCCACTGCCACTTCTCACCACGTGACTGGCAGCGACTCA
TTAACAACAACTCGGGATTCCCGCCCAAGAAACTCAGCTTCAAGCTCTICAACATCCAAGTTAAAGAGG
TCACGCAGAACGATGGCACGACGACTATTGCCAATAACCTTACCAGCACGGTTCARGTGTTTACGGACT
CGGAGTATCAGCTCCCGTACGTGCTCGGETCGGCGCACCARGGCTGTCTCCOGCCGTTTCCAGCGGACG
TCTTCATGGTCCCTCAGTATGGATACCTCACCCTGAACAACGEARGTCAAGCGGTGGGACGCTCATCCT
TTTACTGCCTGGAGTACTTCCCTTCGCAGATGCTARGGACTGGARATARACTTCCAATTCAGCTATACCT
TCGAGGATGTACCTTTTCACAGCAGCTACGCTCACAGCCAGAGTTTGGATCGCTTGATGAATCCTCTTA
TTGATCAGTATCTGTACTACCTGARCAGAACGCAAGGAACAACCTCTGGAACAACCAACCAATCACGGC
TGCTTTTTAGCCAGGCTGGECCTCAGTCTATGTCTTTGCACGGCCAGAARRTTGGCTACCTGGGCCCTGCET
ACCGCCAACAGAGACTTTCARAGACTGCTAACGACAACAACAACAGTAACTTTCCTTGGACAGUGGCCA
GCAAATATCATCTCAATGGCCGCGACTCGCTGGTGAATCCAGGACCAGCTATGGCCAGTCACAAGGACG
ATGAAGAAAAATTTTTCCCTATGCACGGCAATCTAATATTTGGCAAAGARGCGACAACCECARGTARCG
CAGAATTAGATAATGTAATGATTACGGATGAAGARGAGATTCGTACCACCAATCCTGTGGCARCAGAGC
AGTATGGAACI‘GIGG(‘AAATAAC'ITGCAGAGCI‘CAAATACAGCI‘CCCACGACI‘AGAACI‘GTCAATGATC

WCCICACACGGATGGACACTPP@TCCHCTCCTCTGANGGAGGCPPTGGACNMACATCCGC@C
CTCAAATCATGATCARRAATACTCCGGTACCGGCARATCCTCCGACCACTTTCAGCCCGGCCAAGTTTG
CTTCATTTATCACTCAGTACTCCACTGGACAGGTCAGCGTGGARATTGAGTCGGAGCTACAGAAAGARA
ACAGCAARCGTTGGAATCCAGAGATTCAGTACACTTCCARCTACAACAAGTCTGTTAATGTGGACTTTA
CTGTAGACACTAATGGTGTTTATAGTGAACCTCGCCCTATTGGAACCCGGTATCTCACACGAAACTTGT
AATCCTGGTTAATCAATAARACCGTTTAATTCGTTTCAGTTGAACTTTGGCTCTTGTGCACTTCTTATCT
TATCTTGTTTCCATGGCTACTGCGTAGATAAGCAGCGGCCTGCGGCGCTTGCGCTTCCOGGTTTACARAC
TGCTGGTTAATATTTAACTCTCGCCATACCTCTAGTGATGGAGTTGGCCACTCCCTCTATGCGCACTCG
CTCGCTCCGTGCGGCCGGACGTGCAAAGCACGTCCETCTEGGCEGACCTTTGGTCGCCAGGCCCCACCGAG
CGAGCGAGTGCCGCATAGAGGGAGTGGCCAA
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TTGGCCACTCCCTCTATGCGCGCTCGCTCACTCACTCCGCCCTGGAGACCAARAGGTCTCCAGACTGCCG
CGGCAGGGCCGAGTCAGTGAGCGAGCGCCCATAGAGGGAGTGGCCAACTCCATCATCTAG
GTTTGCCCACTGACGTCARTGTGACGTCCTAGGGTTAGGGAGGTCCCTGTATTAGCAGTCACGTGAGTG
TCGTATTTCGCGGAGCGTAGCGGAGCGCATACCAAGCTGCCACGTCACAGCCACGTGGTCCGTTTGCGA
CAGTTTGCGACACCATCTGGTCAGGAGGGTATATAACCGCGAGTGAGCCAGCGAGGAGCTCCATTTTGC
CCGCGAATTTTGAACGAGCAGCAGCCATGCCGCGATTCTACCGACGATCGTGCTGAAGGTGCCCAGCGACC
TGCGACGAGCACCTGCCCGGCATTTCTGACTCTTTTGTCAGCTGGGTGGCCGAGAAGGAATGGGAGCTGC
CGCOGGATTCTGACATGGACTTGAATCTCGATTGAGCAGGCACCCCTGACCGTCGGCCGRAARGCTGCAAC
GCGAGTTCCTGGTCGAGTCGGCECCCCCTGAGTAAGCCCCCGGAGGCCCTCTTCTTTGTCCAGTTCGAGA
AGGGGGACAGCTACTTCCACCTGCACATCCTGGTGGAGACCGTGCGCGTCAAATCCATGGTGGTGGGCC
GCTACGTGAGCCAGATTAARAGAGAAGCTGGTGACCCGCATCTACCGCGECGTCGAGCCGCAGCTTCCGA
ACTGGTTCGCGGTCACCAACACGCGTAATGGCCCCGGRAGGCGGGARCARGGTGGTGGACGACTGCTACA
TOCCCAACTACCTGCTCCCCAAGACCCAGCCCGAGCTCCAGTGGGCGTGGACTAACATGGACCAGTATA
TAAGCGCCTGTTTGAATCTCGCGGAGCGTARRCGGCTGGTGGCGCAGCATCTGACGCACCGTGTCGCAGA
CGCAGGAGCAGAACAAGGAAAACCAGRACCCCAATTCTGACGCGCCGGTCATCAGGTCAAAAACCTCCG
CCAGGTACATGGAGCTGGTCCGGTGEGCTGCTGCACCGCGGEATCACGTCAGAAAAGCAATGGATCCAGG
AGAACCAGGCGTCCTACATCTCCTTCAACGCCGCCTCCAACTCGOGGTCACARATCAAGGCCGCGCTGG
ACAATGCCTCCAAAATCATGAGCCTGACAAAGACGGCTCCGGACTACCTGGTGGGCCAGARCCCGCCGG
AGGACATTTCCAGCAACCGCATCTACCGAATCCTCGAGATGAACGGGTACGATCCGCAGTACGCGGCCT
COGTCITCCTGGGCTGGGCGCARAAGAAGTTCGGGAAGAGGAACACCATCTGGCTCTT TGGGCCGGCCA
CGACGGGTARAACCAACATCGCGGAAGCCATCGCCCACGCCGTGCCCTTCTACGGCTGCGTGAACTGGA
CCAATGAGAACTTTCCGTTCAACGATTGCGTCGACAAGATGGTGATCTGGTGGCAGGAGGGCARGATGA
CGGCCAAGGTCGTAGAGAGCGCCARGGCCATCCTGCECGCGARAGCAAGGTGCCOGTGCGACCAAAAGTGCA
AGTCATCGGCCCAGATCEACCCAACTCCCGTGATCGTCACCTCCAACACCAACATGTGCGCGGTCATCG
ACGGARACTCOGACCACCTTCGAGCACCAACAACCACTCCAGCACCGAATGTTCAAGTTCGAGCTCACCA
AGCGCCTGEAGCACGACTTTCGCAAGGTCACCAAGCAGGAAGTCAAAGACTTTTTCOGGTGGGCGTCAG
ATCACGTGACCGAGGTGACTCACGAGTTTTACGTCAGAAAGGGTGGAGCTAGAAAGAGGCCCGCCCCCA
ATGACGCAGATATARGTCGAGCCCARGCGGGCCTGTCCCTCAGTTGCGCAGCCATCGACGTCAGACGCGG
ARAGCTCCGGTGGACTACGCGGACAGGTACCAARACARATGTTCTCGTCACGTGGGTATGAATCTGATGC
TTTTTCCCTGCCGGCARTGCGAGAGAATGAATCAGAATGTGGACATTTGCTTCACGCACGGGGTCATCG
ACTGTGCOGAGTGCTTCCCCGTGTCAGARTCTCAACCCGTGTCTGTCGTCAGAAAGCGGACGTATCAGA
AACTGTGTCCGATTCATCACATCATEGGCAGEGCGCCCAAGGTCGECCTGCTCCGCCTGCGAACTGGCCA
ATGTGGACTTGGATGACTGTGACATGCARCAATAAATGACTCARACCAGATATGACTGACGGTTACCTT
CCAGATTGGCTAGACGACAACCTCTCTGAAGGCCTTCGAGAGTGGTCGGCGCTGCARCCTGGAGCCCCT
AAACCCAAGGCAAATCAACAACATCAGGACAACGCTCGGCGTCTTGTGCTTCCGGGT TACAAATACCTC
GGACCCGGCAACGEACTCGACAAGGGGGAACCCGTCAACGCAGCGGACCCGECAGCCCTCGAGCACGAC
BAGGOCTACGACCAGCAGCTCAAGGCCGGTGACARCCCCTACCTCAAGTACAACCACGCCGACGCGGAG
TTCCAGCAGCGGCTTCAGGCCGACACATCGTTTCGGGGCAACCTCGGCAGAGCAGTCTTCCAGGCCAAA
AAGAGGGWCHGMC@CHCGTCTGGTTGAGCAAGCGGGTGAGACGGCPCCIGGAAAGAAGAGACCG
TTGATTGAATCCCCCCAGCAGCCCGACTCCTCCACGGGTATCGGCAAAAAAGGCARGCAGCCGGCTARA
ABGARGCTCGTTTTCGAAGACGAAACTGGAGCAGGCGACCGACCCCCTGAGGGATCAACTTCCGEAGCC
ATGTCTGATGACAGTGAGATGCGTECAGCAGCTGGCCGAGCTCCAGTCEGAGCGCGGACARGGTGCCGAT
GGAGTGGGTAATGCCTCCEGTEATTGGCATTGCGATTCCACCTGGTCTCAGGGCCACGTCACGACCACC
AGCACCAGRACCTGGGTCTTGCCCACCTACAACAACCACCTCTACARGCGACTCGGARGAGAGCCTGCAG
TCCAACACCTACAACGGATTCTCCACCCCCTGGGGATACTTTGACTTCAACCGCTTCCACTGCCACTTC
TCACCACGTGACTGGCAGCGACTCATCAACAACAACTGCGGCATGCGACCCARAGCCATGCGGGTCAAA
ATCTTCAACATCCAGGTCAAGGAGGTCACGACGTCGAACGGCGAGACRACGGTGGCTAATAACCTTACC
AGCACGGTTCAGATCTTTGCGGACTCGTCGTACGARCTGCCGTACGTGATCGATGCGGGTCAAGAGGGC
AGCCTGCCTCCTTTTCCCAACGACGTCTTTATGGTGCCCCAGTACGGCTACTCTGGACTGGTGACCGGL
AACACTTCGCAGCAACAGACTGACAGARATGCCTTCTACTGCCTGGAGTACTTTCCTTCGCAGATGCTG
CGGACTGGCAACAACTTTGAAATTACGTACAGTTTTGAGAACGGTGCCTTTCCACTCGATGTACGOGCAC
AGCCAGAGCCTGEACCGGCTEATGAACCCTCTCATCGACCAGTACCTGTGGGGACTGCARTCGACCALC
ACCGGAACCACCCTGAATGCCGGGACTGCCACCACCAACTTTACCAAGCTGCGGCCTACCAACTTTTCC
AACTTTAARAAGAACTGGCTGCCCGGECCTTCAATCAAGCAGCAGGGCTTCTCAARGACTGCCAATCAA
AACTACAAGATCCCTGCCACCGGGTCAGACAGTCTCATCAAATACGAGACGCACAGCACTCTGGACGGA
AGATGGAGTGCCCTGACCCCCGGACCTCCAATGGCCACGECTGEACCTGCGGACAGCAAGTTCAGCAAC
AGCCAGCTCATCTTTGCGGGGCCTAAACAGAACGGCAACACGGCCACCGTACCCGGAACTCTGATCTTC
ACCTCTGAGGAGAAGCTGGCAGCCACCAACGCCACCGATACGGACATETGGECCARCCTACCTGGCGGT
GACCAGAGCAACAGCAACCTGCCGACCCTGEACAGACTCGACAGCCTTCGGAGCCGTGCCTGGAATGGTC
TGGCAAAACAGAGACATTTACTACCACGGTCCCATTTGGCGCCARGATTCCTCATACCGATGGACACTTT
CACCCCTCACCGCTGATTGGTGGGETTTGGGCTGAAACACCCGCCTCCTCARRT I TTTATCAAGAACACC
CCGGTACCTIGCGAATCCTGCAACGACCTTCAGCTCTACTCCGGTAARCTCCTTCATTACTCAGTACAGC
ACTGGCCAGGTGTCGGTGCAGATTGACTGGGAGATCCAGAAGGAGCGGTCCAAACGCTGGAACCCCGAG
GTCCAGTTTACCTCCARCTACGGACAGCAAARCTCTCTGTTGTCGGCTCCCGATGCGGCTGGGAAATAC
ACTGAGCCTAGGGCTATCGGTACCCGCTACCTCACCCACCACCTGTAATAACCTGTTAATCAATAAACC
CCTTTATTCGTTTCAGTTGAACTTTGGTCTCCGTGTCCTTCTTATCTTATCTCGTTTCCATGGCTACTG

AAAGGTCTCCAGACTGCCGECCTCTGGCCGGCAGGGCCGRAGTGAGTGAGCGAGCGCGCATAGAGGGAGT
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CTCTCCCCCCTGTCECCGTTCGCTCGCTCGCTGGCTCGTTTGECCEEETCGGCAGCTCARAGAGCTGCCAG
ACGACGGCCCTCTGECCGTCCCCCCCCCARACGAGCCAGCGAGCGAGCGAACGOGACAGGGGGGAGAGRT
GCCACACTCTCAAGCAAGGAGGTTTTGTAAGCAGTGATGTCATAATGATGTAATGCTTATTCTCACGCG
ATAGTTAATGATTAACAGTCATGTGATGTGTTTTATCCAATAGGAAGARAGCGOGRCGTATGAGTTCTCG
CGAGACTTCCGGGGTATARAAGACCEAGTGAACGAGCCCGCCGCCATTCTTTGCTCTGGACTCCTAGAG
GACCCTCGCTGCCATGGCTACCTTCTATGARGTCATTGTTCGCCTCCCATTTGACGTCGAGGAACATCT
GCCTGGAATTTCTGACAGCTTTGTGGACTGEGTAACTGCTCARATTIGGGAGCTGCCTCCAGAGTCAGA
TTTAARATTTGACTCTGGTTGAACAGCCTCAGTTCACGCTGGCTGATAGAATTCGCCGCGTGTTCCTGTA
CGAGTGGAACARAATTTTCCAAGCAGEAGTCCAAATTCTTTGTGCAGTTTGAAAAGCGATCTGAATATTT
TCATCTGCACACGCTTGTGGAGACCTCCGGCATCTCTTCCATGETCCTCGGCCGCTACGTGAGTCAGAT
TCGCGCCCAGCTGGTGAAAGTGGTCTTCCAGGGAATTGAACCCCAGATCAACCACTGGETCGCCATCAC
CARGGTAAAGRAGGGCCEGAGCCAATAAGGTGETCCATTCTGECTATATTCCCGCCTACCTGCTGCCGAA
GGTCCAACCGGAGCTTCAGTCGECGTGGACARACCTGGACGAGTATAAATTGGCCGCCCTGAATCTGRA
GGAGCGCAAACGGCTCGTCGCGCAGTTTCTGGCAGAATCCTCGCAGCGCTCGCAGGAGGCGGCTTCGCA
GCGTGAGTTCTCGGCTGACCCGGTCATCARAAGCAAGACTTCCCAGAAATACATGGCGCTCGTCAACTG
GCTCGTGGAGCACGGCATCACTTCCGAGAAGCAGTCGATCCAGGARAATCAGGAGAGCTACCTCTCCTT
CAACTCCACCGGCAACTCTCGGAGCCAGATCAAGGCCGCGCTCGACAACGCCACCARAATTATCGAGTCT
GACAAARAGCGCGGTGEACTACCTCETGGCGAGCTCCGTTCCCGAGGACATTTCAAAARACAGAATCTG
GCAAATTTTTGAGATGAATGCCTACGACCOGGCCTACGCGGGATCCATCCTCTACGGCTGGTGTCAGCE
CTCCTTCAACAAGAGGAACACCGTCTGGCTCTACGGACCCGCCACGACCEGGCARGACCAACATCGCGGA
GGCCATCGCCCACACTGTGCCCTTTTACGGCTGOETGAACTGGACCAATGARAACTTTCCCTTTAATGA
CTGTGTGGACAAAATGCTCATTTGGTCCGAGGAGCGARAGATGACCAACAAGETGGTTICAATCCGCCAA

CCAGCAGCCGCTGGAGGACCGCATGTTCAAATTTGAACTGACTAAGCGGCTCCCGCCAGATTTTGGCAA
GATTACTAAGCAGGAAGTCAARGGACTTTTTTGCTTGGGCAAAGGTCAATCAGGTGCCGGTGACTCACGA
GTTTAAAGTTCCCAGGGAATTGGCGGGAACTARAGGGECGGAGAAARTCTCTAAAACGCCCACTGGGTGA
CGTCACCAATACTAGCTATAAAAGTCTGCGAGARGCGGGCCAGGCTCTCATTTGTTCCCGAGACGCCTCG
CAGTTCAGACGTGACTGTTGATCCCGCTCCTCTGCGACCGCTCAATTGGAATTCARGGTATGATTGCAA
ATGTGACTATCATGCTCAATTTGACAACATTTCTAACAAATGTGATGAATGTGAATATTTCGAATCGGEG
CAAARATGGATGTATCTGTCRCAATGTAACTCACTGTCAARTTTGTCATGGGATTCCCCCCTGGGAARAA
GGAAAACTTGTCAGATTTTGGGGATTTTGACGATGCCAATAAAGAACAGTAAATAAAGCGAGTAGTCAT
GTCTTTTGTTGATCACCCTCCAGATTCGCGTTGGAAGAAGTTGOTGARACGTCTTCGCCGAGTTTTTGGGCCT
TGAAGCGGGCCCACCGAAACCAAAACCCAATCAGCAGCATCAAGATCAAGCCCGTGGTCTIGTGCTGCC
TGGTTATAACTATCTCGGACCCGGARACCGTCTCGATCGAGGAGAGCCTGTCAACAGGGCAGACGAGGT
CGCGCGAGAGCACGACATCTCGTACAACGAGCAGCTTGAGGCGGGAGACAACCCCTACCTCAAGTACAA
CCACGCGGACGCCGAGTTTCAGGAGAAGCTCGCCGACGACACATCCTTCGGGGGAARCCTCGGARAGGC
AGTCTTTCAGGCCARGAAAAGGGTTCTCGAACCTTTTCGCCTGGTTGARGAGGGTGCTAAGACGGCCCC
TACCGGAAAGCGGATAGACGACCACTTTCCARARAGAAAGARGGCTCGGACCGAAGAGGACTCCAAGCC
TTCCACCTCGTCAGACGCCGAAGCTGGACCCACCGGATCCCAGCAGCTGCAAATCCCAGCCCAARCCAGC
CTCAAGTTTGGGAGCTGATACAATGTCTGCGGRAGGTGGCGGCCCATTGGGCGACAATAACCAAGGTGEC
CGATGGAGTGGGCAATGCCTCGGGAGATIGGCATTGOGAT TCCACGTGGATGEGGGACAGAGTCGTCAC
CAAGTCCACCCGAACCTGGOTGCTGCCCAGCTACAACAACCACCAGTACCGAGAGATCARRAAGCGGCTC
CGTCGACGGAAGCAACGCCAACGCCTACTTTGGATACAGCACCCCCTGGCGETACTTTGACTTTAACCG
CTTCCACAGCCACTGGAGCCCCCGRAGACTGGCAAAGACTCATCARCAACTACTGGGGCTTCAGACCCCG
GTCCCTCAGRGTCAAAATCTTCAACATTCAAGTCAARGAGGTCACGGTGCAGGACTCCACCACCACCAT
CGCCARCAACCTCACCTCCACCGTCCARGTGTTTACGGACGACGACTACCAGCTGCCCTACGTCGTCGG
CARACGGGACCGAGGGATGCCTGCCGECCTTCCCTCOGCAGGTCTTTACCGCTGCCGCAGTACGGTTACGC
GACGCTGAACCGCGACAACACAGAAAATCCCACCGAGAGGAGCAGCTTCTTCTGCCTAGAGTACTTTCC
CAGCARGATGCTGAGAACGGGCAACAACTTTGAGTTTACCTACAACTTTGAGCGAGCTGCCCTTCCACTC
CAGCTTCGCTCCCAGTCAGAACCTCTTCAAGCTGGCCAACCCGCTGGTGGACCAGTACTTGTACCGCTT
CGTGAGCACAAATAACACTGGCGGAGTCCAGTTCAACAAGAACCTGGCCGGGAGATACGCCAARCACCTA
CAAARACTGGTTCCCGGGGCCCATGEGCOGARCCCAGGGCTGGARCCTGGGCTCCGGCGTCARCCGCGC
CAGTGTCAGCGCCTTCGCCACGACCAATAGGATGGAGCTCGAGGECGCGAGTTACCAGETGCCCCCGCA
GCCGAACGGCATGACCAACAACCTCCAGGGCAGCAACACCTATGCCCTGGAGAACACTATGATCTTCAA
CAGCCAGCCGGCGAACCCGGGCACCACCGCCACGTACCTCCGAGGGCAARCATGCTCATCACCAGCGAGAG
CGAGACGCAGCCGGTGAACCGCGTGGCGTACAACGTCGGCGGGCAGATGGCCACCAACAACCAGAGCTC
CACCACTGCCCCOGOGACCGGCACGTACAACCTCCAGGAAATCGTGCCCGGCAGCGTGTGGATCGAGAG
GGACGTGTACCTCCAAGGACCCATCTGGGCCAAGATCCCAGAGACGGCCGCCCACTTTCACCCCTCTCC
GGCCATGGGCGGATTCCGACTCAAACACCCACCGCCCATGATGCTCATCAAGAACACGCCTGTGCCCEG
AAATATCACCAGCTTCTCGGACGTGCCCGTCAGCAGCTTCATCACCCAGTACAGCACCGGGCAGGTCAC
CGTGGAGATGGAGTGGGAGCTCAAGAAGGAAAACT CCAAGAGGTGGAACCCAGAGATCCAGTACACARA
CAACTACAACGACCCCCAGTTTGTCGACTTTGCCCCGEGACAGCACCGGGGAATACAGARCCACCAGACC
TATCGGAACCCGATACCTTACCCGACCCCTTTAACCCATTCATGTCGCATACCCTCAATAAACCGTGTA
TTCGTGTCAGTAAAATACTGCCTCTTGTCGTCATTCAATGAATAACAGCTTACAACATTTACARAACCT
CCTTGCTTGAGAGTGTGGCACTCTCCCCCCTGTCGCGTTCEGCTCGCTCGCTGGCTCGTTTGGGGGGCCG
ACGGCCAGAGGGCCGTCGgCI‘GGCAGCTCI'I‘I‘GAGCI‘GCCACCCCCCCAAACGAGCCAGCGAGCGAGCG
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TTGGCCACTCCCTCTCTGCGOGCTCECTCGCTCACTCGAGCCCGCEECGACCAAAGGTCECCCGACGCCCE
GGCTTTGCCCCCGCGGCCTCAGTGAGCCACCGAGCCCGCAGAGAGGGAGTCGCCAACTCCATCACTAGG
GGTTCCTGEAGGCGCTCGAGTCETGACCTGAATTACGTCATACGGTTAGGCAGGTCCTGTATTAGAGGTC
ACGTGAGTGTTTTGCGACATTITTGCGACACCATGTGGTCACGCTGGGTATTTARGCCCGAGTGAGCACG
CAGGGTCTCCATTTTGAAGCGGGAGGTTTGAACGCGCAGCGCCATGCCGGGCGTTTTACGAGATTGTGAT
TAAGGTCCCCAGCGACCTTGACGAGCATCTGCCOGGCATTTCTGACAGCTTTGTGAACTGEGTGGCCGA
GAAGGAATGGGAGTTGCCGCCAGATTCTGACATGGATCTGAATCTGATTGAGCAGGCACCCCTGACCET
GCCCGAGAAGCTGCAGCGCGACTTCCTGEGTCCAGTGGCGCCGCGTCGAGTAAGGCCCCGGAGGCCCICTT
CTTTGTTCAGTTCGAGAAGGGCGAGTCCTACTTCCACCTCCATATTCTGCTGGAGACCACGGGGGTCAR
ATCCATGGTGCTGGGCCGCTTCCTCGAGTCAGATTAGGEACARGCTGGTGCAGACCATCTACCGCGGGAT
CCGAGCOGACCCTGCCCAACTGGTTCGCGETCGACCAAGACGCGTAATCCECGCCCGGAGGEGGGAACAAGGET
GGTGGACGAGTGCTACATCCCCAACTACCTCCTGCCCAAGACTCAGCCCEAGCTGCAGTEGGEGCGETGGAC
TAACATGGAGGAGTATATAAGOGCGTGTTTARACCTGGCCGAGCGCAMACGGCTCGTGGCGCACGACCT
GACCCACGTCAGCCAGACCCAGGAGCAGAACAAGGAGAATCTGAACCCCAATTCTGACGCGCCTGTCAT
CCGGTCAAARACCTCCGCACGCTACATGGAGCTGGTCEGGTCGCTGGTCGACCEEGECATCACCTCCGA
GAAGCAGTGGATCCAGGAGGACCAGGCCTOGTACATCTCCTTCAACGCCGCCTCCAACTCACGGTCCCA
GATCAAGGCCGCTCTGGACAATGCCEGCARCATCATCGCGCTGACCAAATCCGCGCCCGACTACCTGET
DGGCCCCGCTCCGCCCGCCCACATTAAAACCAACCGCATTTACCCCATCCTGGAGCTGAACGGCTACGA
CCCTGCCTACGCCCOGCTCCCTCTTTCTCGECTGGGCCCAGARARGGTTCGGARARACGCAACACCATCTG
GCTGTTTGGGCCGGCCACCACGGGCARGACCAACATCGCGGAAGCCATCGCCCACGCCGTGCCCTTCTA
CGGCTGCGTCAACTGGACCAATGAGAACTTTCCCTTCAACGATTGCGTCGACAAGATGGTGATCTGGTG
GGAGGAGGGCAAGATGACGGECCAAGGTCCTGGAGTCCGCCAAGGCCATTCTCGCCGECAGCAAGGTGCG
CGTGGACCARAAGTCGCAAGTCGTCOGCCCAGATCGATCCCACCCCCGTGATCGTCACCTCCARCACCAA
CATGTGCGCOGTGATTGACGGGAACAGCACCACCTTCCAGCACCAGCAGCCGTTGCAGGACCGGATGTT
CAAATTTGAACTCACCCGCCGTCTGCAGCATGACTTTGCCAAGCTCACAAAGCAGGAAGTCAAAGAGTT
CITCCGCTGGGCGCAGCGATCACGTGACCGAGETGECGCATGAGTTCTACGTCAGAAAGGGTGGAGCCAA
CAAGAGACCCGCCCCCGATCGACGCGGATAARAGCEAGCCCAAGCCGGCCTGCCCCTCAGTCGCGGATCC
ATCGACGTCAGACGCGGAAGGAGCTCCGETGGACTTTGCCGACAGGTACCAARACAAATGTTCTCGTCA
CGCGGGCATGCTTCAGATGCTGTTTCCCTGCARRACATGCGAGAGAATGAATCAGAATTTCAACATTTG
CTTCACGCACGGGACCAGAGACTGTTCAGAATGTTTCCCCGGCGTGTCAGAATCTCAACCGGTCGTCAG
AAAGAGGACGTATCGGAAACTCTGTGCCATTCATCATCTGCTGGCGCGGGCTCCCGAGATTGCTTGCTC
GGCCTGCGATCTGETCAACGTGGATCTGEATGACTGTGTTITCTGAGCAATAAATGACTTARACCAGGTA
TGGCTGCCGATGGTTATCTTCCAGAT TGGCTCGAGGACAACCTCTCTGAGGGCATTCGCGAGTGGTGEG
ACTTGAAACCTGGAGCCCCGAARCCCAAAGCCARCCAGCAAARGCAGGACGACGGCCGGGETCTGGTEC
TTCCTGGCTACAAGTACCTCGGACCCTTCAACGGACTCCACAAGGGCEAGCCCETCAACCCGGCGGATG
CAGCGGCCCTCGAGCACGACAAGCCCTACGACCAGCAGCTCAAAGCCGGTGACAATCCGTACCTIGCGET
ATAACCACGCCCGACCGCCGAGTTTCAGGAGCGTCTGCAAGAAGATACGTCTTTTGGGGGCAACCTCGGGC
GAGCAGTCTTCCAGGCCAAGAAGAGGGTTCTCGAACCTTTTGGTCTGGTTGAGGAAGGTGCTAAGACGG
CTCCTGGARAGARACGTCCGGTAGAGCAGTCGCCACAAGARGCCAGACTCCTCCTCGGGCATTGGCAACGA
CAGGCCAGCAGCCCGCTAAAARGAGACTCAATTTTGETCAGACTGGCGACTCAGAGTCAGTCCCCGACC
CACARCCTCTCGGAGAACCTCCAGCAACCCCCGCTGCTGTGGGACCTACTACAATGGCTTCAGGCGATG
GCGCACCAATGGCAGACAATAACGAAGGCGCCGACGGAGTGGGTAATCCCTCAGGAAATTGGCATTGCG
ATTCCACATGGCTGGGCGACAGAGTCATCACCACCAGCACCCGAACATGGGCCTTGCCCACCTATAACA
ACCACCTCTACAAGCAAATCTCCAGTGCTTCAACGCGEGGCCAGCAACGACAACCACTACTTCGGCTACA
GCACCCCCTGGGGGTATTTTGATTTCARCAGATTCCACTGCCATTTCTCACCACGTGACTGGCAGCGAC
TCATCAACAACAATTGGGGATTCCGGCCCAAGAGACTCAACTTCAAGCTCTTCAACATCCAAGTCAAGG
AGGTCACGACGAATGATGGCGTCACGACCATCGCTAATAACCTTACCAGCACGGTTCAAGTCTTCTCGG
ACTCGGAGTACCAGTTGCCGTACGTCCTCGGCTCTGCGCACCAGGGCTGCCTCCCTCCGTTCCCGGOGG
ACGTGTTCATGATTCCGCAGTACGGCTACCTAACGCTCAACAATGGCAGCCAGGCAGTGGGACGGTCAT
CCTTTTACTGCCTGGAATATTTCCCATCGCAGATGCTCGAGAACCGGCAATAACTTTACCTTCAGCTACA
CCTTCGAGGACGTGCCTTTCCACAGCAGCTACGCGCACAGCCAGAGCCTGGACCGECTGATGAATCCTC
TCATCGACCAGTACCTGTATTACCTGAACAGAACTCAGAATCAGT CCCGGAAGTGCCCAARACAAGGACT
TGCTGTTTAGCCGEEGGTCTCCAGCTGECATGTCTGTTCAGCCCAARRACTGGCTACCTGGACCCTGTT
ACCCGCAGCAGCGCGTTTCTAAAACAAARACAGACAACAACANCAGCAACTTTACCTGGACTGGTGCTT
CAAAATATAACCTTAATGGGCGTGAATCTATAATCANCCCTGGCACTGCTATGGCCTCACACRAAGACG
ACAAAGACAAGTTCTTTICCCATGAGCGGTGTCATGATTTTTGGAAAGEAGAGCGCCGGAGCTTCAAACA
CTGCATTGGACAATGTCATGATCACAGACGAAGAGAARATCARAGCCACTAACCCCGTGGCCACCGAAA
GATTTGGGACTGTGGCAGTCAATCTCCAGAGCAGCAGCACAGACCCTGCCGACCGCAGATGTCCATGTTA
TGGGAGCCTTACCTGEAATGCTCTGGCAAGACACGAGACGTATACCTGCAGGGTCCTATTIGGCGCCAARA
TTCCTCACACGGATGGACACTTTCACCOGTCTCCTCTCATGCGCGGCTTTGGACTTAAGCACCCGCCTC
CTCAGATCCTCATCAAAAACACGCCTGTTCCTGCGAATCCTCCGGCAGAGTTTTCGGCTACARAGTTIG
CTTCATTCATCACCCAGTATTCCACAGRACARGTGAGCGTGGAGATTGAATGGGAGCTGCAGAAAGARA
ACAGCAARCGCTGGAATCCOGAAGTGCAGTATACATCTAACTATGCARAATCTGCCAACGTTGATTTCA
CTGTGGACAACAATGGACTTTATACTGAGCCTOGCCCCATTGGCACCCGTTACCTCACCCGTCCCCIGT
AATTGTGTGTTAATCAATAAACCGGTTAATTCGTGTCAGTTGAACTTIGGTCTCATGTCGTTATTATCT
TATCTGGTCACCATAGCAACCGGTTACACATTAACTGCTTAGTTGCGCTTCGCAGAATACCCCTAGTGAT
GAAGTTGCCCACTCCCTCTATGCGCGCTCGCTCECTCEGTGEEGCCCECAGAGCAGAGCTCTGCCGTCT
GCGGACCTTTGGTCCGCAGGCCCCACCGAGCGAGCGAGCGCGCATAGAGGGAGTGGGCAA
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TTGGCCACTCCCTCTATGCGCGCTCGCTCGCTCEGETGEGGCCTGCCGACCAAAGGTCCGCAGACGGCAG
AGCTCIGCTCTGCOGGCCCCACCGAGCGAGCGAGCGCECATAGAGGGAGTGGCCAACTCCATCACTAGE
GGTACCGCGARGCGCCTCCCAOGCTGCCGOGTCAGCGCTCGACGTARATCACGTCATAGGGGAGTGGTCC
TGTATTAGCTGTCACGTGAGTGCTTTTGCGACATTTTGCGACACCACGTGGCCATTTGAGGTATATATG
GCCGAGTGAGCGAGCAGGATCTCCATTTTGACCGCGARAATTTGARCGAGCAGCAGCCATGCOGGETTTIC
TACGAGATCGTGATCAAGGTGCCGAGCGACCTGGACGAGCACCTGCCGGGCATTTCTGACTCGTTIGTG
ARCTGGGTGGCCCAGAAGGAATGGAAGCTGCCCCCCGATT CTGACATGGATCTGAATCTGATCGAGCAG
GCACCCCTGACCGTGGCCGAGAAGCTGCAGCGCEACTTCCTGGTCCAATGCCCCCGOGTGAGTAAGGLCC
CCGGAGGCCCI‘G’I‘I‘GI‘I‘TG‘I'PCAGTI‘CGAGAAGGGCGAGAGCI‘AC’I'I‘CCACC'ITCACGT'I‘CI‘GGTGGAG

CACGGGGGTCAAGTCCATGGTGCTAGGCCGCTTCCTGAGTCAGATTOGGGAGAAGCTGGTCCAGALCT
ATC’I‘ACCGCGGGGTCGAGCCCACGCTGCCCAACPGGTTCGCGGTGACCAAGACGCGTAATGGCGCCGGC
GGGGGGAACARGGTGGTGGACGAGTGCTACATCCCCARACTACCTCCTGCCCARGACCCAGCCCGAGCTS
CAGTGGGCGTGGACTAACATGGAGGAGTATATAAGCGCGTGTTTGAACCTGGCCGAACGCARACGGCTC
GTGGCGCAGCACCTGACCCACGTCAGCCAGACGCAGGAGCAGAACAAGGAGARTCTGAACCCCAATTCT
GACGCGCCCGTGATCAGGTCAAAAACCTCOGCGCGCTACATGGAGCTGETCGGGTGGCTGGTGGACCES
GGCATCACCTCCGAGAAGCAGTGGATCCAGGAGGACCAGGCCTCGTACATCTCCITCAACGCCGCCTCC
AACTCGCGGTCCCAGATCAAGGCCGCGCTCGACAATCCCCGCAAGATCATGGCGCTGACCAAATCCGCG
CCCGACTACCTGGTGEGGCCCTCGCTCCCCGCGGACATTAARACCAACOGCATCTACCGCATCCTGGAG
CTGARACGGGTACGATCCTGCCTACGCCGGCTCCETCTTICTCGGCTGGGCCCAGARRAAGTTCGGGARAG
CGCARCACCATCTGGCTIGTTTGGGCCCGCCACCACCGGCAAGACCAACATTGCGGARAGCCATCGCCCAC
GCCGTGCCCTTCTACGGCTGCGTCAACTGGACCAATGAGAACTTTCCCTTCARCGATTGCGTCGACARG
ATGGTGATCTGGTGGGAGGAGCGCRAAGATEACGGECCAACGTCGTGERAGTCCGCCAAGGCCATTCTCGEL
GGCAGCAAGGTGCGCGTGGACCAAAAGTGCAAGTCATCCGCCCAGATCEACCCCACCCCCGTGATCGTC
ACCTCCAACACCAACATGTGCGCCGTGATTCGACGGEAACAGCACCACCTTCGAGCACCAGCAGCCGTTG
CAGGACCGGATGTTCAAATTTGAACTCACCCGCCGTCTGGAGCACGACTTTGGCAAGGTGACGAAGCAG
GAAGTCAAAGAGTTCTTCCGCTGCCCCAGTGATCACGTGACCGAGGTCECGCATGAGTTCTACGTCAGA
AAGGGCCGGAGCCAGCAAAAGACCCGCCCCCCATGACGCGGATATAAGCGAGCCCARGCGEGCCTGCCCC
TCAGTCGCGGATCCATCGACCTCAGACCGOGCAAGGAGCTCCEETGGACTTTGCCGACAGGTACCAAARC
AAATGTTCTCGTCACGOGGECATGATTCAGATGCTGTTTCCCTGCAARACGTGCGAGRGRATGAATCAG
AATTTCAACATTIGCTTCACACACGGGGTCAGAGACTGTTTAGAGTGTITCCCCGGCGTGTCAGAATCT
CAACCGGTCGTCAGAARAAAAGACGTATCCGAARCTCTGCGCGATTCATCATCTGCTGCGGCGGECGCCC
GAGATTGCTTGCTCGGCCTGOGACCTCGTCAACGTGGACCTGGACGACTGCGTTTCTGAGCAATAAATG
ACTTAAACCAGCTATGCCTGCCAATGGTTATCTTCCAGATTGGCTCGAGGACARACCTCTCTGAGGGCAT
TCGCGAGTGGTGEGACCTGAAACCTGGAGCCCCGARACCCAAAGCCARCCAGCAAAAGCAGGACAACGG
CCGGGGTCTGGTGCTTCCTGGCTACAAGTACCTCGGACCCTTCAACGGACTOGACAAGGGGGAGCCCET
CAACGCGGCGGACCCAGCEGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCARAGCGGGTGACAA
TCCGTACCTGCGGTATAACCACGCCGACCCCGAGTTTCAGGAGCGTCTGCAAGAAGATACGTCATTTGG
GGGCRAACCTCGGGCGAGCAGTCTTCCAGGCCAAGAAGCGEGTTCTCGAACCTCTCGGTCTGGTTGAGGA
AGGCGCTAAGACGGCTCCTGCAAPGARGAGACCGGTAGAGCCGTCACCTCAGCGTTCCCCCGACTCCTC
CACGGGCATCGGCAAGRAAGGCCAGCAGCCCGCCAGAAAGAGACT CAATTTCGGTCAGACTGGCGACTC
AGAGTCAGTCCCCGACCCTCAACCTCTCGGAGAACCTCCAGCAGCGCCCTCTAGTGTGGCGATCTGGTAC
AGTCGECTGCAGCCEGCTEGCCCACCAATGECAGACAATAACCGAAGGTGCCGACGGAGTGGGTAATGCCTC
AGGAAATTGCCATTGCCATTCCACATGGCTCGGCGACAGAGTCATTACCACCAGCACCCGAACCTGGGET
CCTGCCCACCTACAACARACCACCTCTACRAGCARATCTCCAGTGAARCTGCAGGTAGTACCAACGACRA
CACCTACTTCOGGCTACAGCACCCCCTGGGEGTATTTTGACTTTAACAGATTCCACTGCCACTTCTCACC
ACGTGACTGGCAGCGACTCATCARCAACAACTGCGGATTCCGGCCCARGAAGCTGCGGTTCAAGCTCIT
CAACATCCAGGTCARGGAGGTCACGACGAATGACGGCGTTACGACCATCGCTAATAACCTTACCAGCAC
GATTCAGGTATTCTCGGACTCGGAATACCAGCTGCCGTACGTCCTCGECTCTGCGCACCAGGGCTGCCT
GCCTCCGTTCCCGGCGEACGTCTTCATGATTCCTCAGTACGGCTACCTGACTCTCAACAATGGCAGTCA
GTCTGTGGGACGTTCCTCCTTCTACTCCCTGEAGTACTTCCCCTCTCAGATGCTGAGAACGGGCAACAA
CTTTGAGTTCAGCTACAGCTTCGAGGACGTGCCTTTCCACAGCAGCTACGCACACAGCCAGAGCCTGGA
CCGGCTGATGAATCCCCTCATCGACCAGTACTIGTACTACCTGGCCAGAACACAGAGTARCCCAGGAGG
CACAGCTGGCAATCGGGAACTGCAGTTTTACCAGGGCGGGCCTTCAACTATCGGCCGAACARGCCAAGRA
TTGGTTACCTGGACCTTGCTTCCGGCARCAARGAGTCTCCAAAACGCTGGATCAAAACAACARCAGCAA
CTTTGCTTGGACTGGTCCCACCAAATATCACCTGAACGGCAGARACTCGTTGGTTAATCCCGGCGTCGC
CATGGCAARCTCACAAGGACGACGAGGACCGCTTTTTCCCATCCAGCGGAGTCCTGATTTTTGGAAARAC
TGGAGCAACTAACAARACTACATTGGARAATGTGTTAATGACAAATCGAAGARGARATTCGTCCTACTAA
TCCTGTAGCCACGGAAGAATACCGGATAGTCAGCAGCAACTTACAAGCGGCTAATACTGCAGCCCAGAC
ACARGTTGTCAACAACCAGGGAGCCTTACCTGCCATGCTCTGCCAGARACCCGGGACGTGTACCTGCAGGG
TCCCATCTGCGCCAAGATTCCTCACACGGATGGCAACTTTCACCCGTCTCCTITTGATGGGCGGCTTTGG
ACTTAAACATCCOGCCTCCTCAGATCCTGATCAAGAACACTCCCGTTCCCGCTAATCCTCCGRAGGTGTT
TACTCCTGCCAAGTTTGCTTCGTTCATCACACAGTACAGCACCGGACAAGTCAGCGTCGAARATCGAGTG
GGAGCTGCAGAAGGAAAACAGCAAGCGCTCGAACCCGGAGATTCAGTACACCTCCAACTTTGARAAAGCA
GACTGGTGTGGACTTIGCCGTTGACAGCCAGGGTGTTTACTCTGAGCCTCGCCCTATTGGCACTCGTTA
CCTCACCCGTAATCIGTAATTGCATGTTAATCAATARACCGGTTGATTCGTTTCAGTTGAACTTTGGTC
TCCTGTGCTTCTTATCTTATCGGTTTCCATAGCAACTGGTTACACATTAACTGCTTGGGTGCGCTTCAC
GATAAGAACACTGACGTCACCCGCGEGTACCCCTAGTGATGGAGTTGGLCACTCCCTCTATGCGCGCTOGT
TCGCTCEGTGGCGECCTGCGCACCAAAGGTCCGCAGACGECAGAGCTCIGCTCTGCOGGCCCCACCGAGT
GAGCGAGCGCGCATAGAGGGAGTGGCCAA
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CAGRGAGGGAGTGGCCAACTCCATCACTAGGGGTAGCGOGARGCGCCTCCCACGCTGCCGCGTCAGT
GCTGACGTAAATTACGTCATAGGGGAGTGGTCCTGTATTAGCTGTCACGTGAGTGCTTTTGCGGCAT
TTTGCGACACCACGTGGCCATTTGAGGTATATATGGCCGAGTGAGCGAGCAGGATCTCCATTTTGAC
CGCGAAATTTGAACGAGCAGCAGCCATGCCGGGCTTCTACGAGATCGTGATCAAGGTGCCGAGCGAC
CTGGACGAGCACCTGCCGGGCATTTCTGACTCGT TTGTGAACTGGGTGGCCGAGARGGAATGGGAGC
TGCCCCCGGATTCTGACATGGATCGGAATCTGATCGAGCAGGCACCCCTGACCGTGGCCGAGARGCT
GCAGCGCCACTTCCTGGTCCARTGGCGCCGCGTGAGTARGGCCCCGGAGCCCCTCTTCTTTGTTCAG
TTCGAGARGGGCGAGAGCTACTTTCACCTGCACGTTCTGGTCGAGACCACGGGGGETCAAGTCCATGEG
TGCTAGGCCGCTTCCTGAGTCAGATTCGCGGAAARGCTTCGGTCCAGACCATCTACCCGCGGGGTCGAG
CCCCACCTTGCCCARCTGGTTCCCGGTGACCAAAGACGCGETAATCGCGCCCGCGGGGEGGAACAAG
GTGGTGGACGAGTGCTACATCCCCAACTACCTCCTGCCCAAGACTCAGCCCGAGCTGCAGTGGGCGT
- GGACTAACATGGAGCAGTATATAAGCGCGTGCTTGAACCTGGCCGAGCCCARACGGECTCGTGGCGCA
GCACCTGACCCACGTCAGCCAGACGCAGGAGCAGAACAAGGAGAATCTGAACCCCAATTCTGACGCG
CCCGTGATCAGGTCAAAAACCTCCGCGCGCTATATGGAGCTCCTCCCGTGGCTGGTGGACCGGGGCA
TCACCTCCGAGAAGCAGTGGATCCAGGAGGACCAGGCCTCGTACATCTCCTTCAACGCCGCCTCCAA
CTCGCGGTCCCAGATCAAGGCCGCGCTGGACRATGCCCGGCAAGATCATGGCGCTGACCAAATCCGCG
CCCGACTACCTGGTGGGECCCTCGCTGCCCGCGGACATTACCCAGAACCGCATCTACCGCATCCTCG
CTCTCAACGGCTACGACCCTGCCTACGCCGGCTCCGTCTTTCTCEGCTGGGCTCAGAAAAAGTTCGG
GAAACGCAACACCATCTGGCTGTTTGGACCCGCCACCACCGGCANGACCAACATTGCGGAAGCCATC
GCCCACGCCGTGCCCTTCTACGCCTGCGTCAACTGGACCAATGAGAACTTTCCCTTCAATGATTGCG
TCGACAAGATGGTGATCTGGTCGGAGGAGGGCAAGATGACGGCCAAGGTCGTGGAGTCCECCAAGGC
CATTCTCGGCGGCAGCAAGGTGCGCGTGGACCARRAGTGCAAGTCGTCCGCCCAGATCGACCCCACC
CCCGTGATCGTCACCTCCAACACCAACATGTGCGCCGTGATTGACGGGAACAGCACCACCTTCGAGC
ACCAGCAGCCTCTCCAGGACCGGATGTTTAAGTTCGAARCTCACCCGCCGTCTGGAGCACGACTTTGG
CAAGGTGACARAGCAGGAAGTCAAAGAGTTCTTCCGCTGGGCCAGTGATCACGTGACCGAGGTGGCG
CATGAGTTTTACGTCAGAAAGGGCCGAGCCAGCARAAGACCCCGCCCCCGATGACGCGGATARAAGCG
AGCCCAAGCGGGCCTGCCCCTCAGTCGCCCATCCATCGACGTCAGACGCCCAAGGAGCTCCGGTGGA
CTTTGCCGACAGGTACCAAARCAAATGTTCTCGTCACGCGGGCATGCTTCAGATGCTGT TTCCCIGC
AAAACGTGCGAGAGAATGAATCAGAATTTCAACATTTGCTTCACACACGGGGTCAGAGACTGCTCAG
AGTGTTTCCCCGGCGTGTCAGAATCTCAACCGGTCGTCAGRAAGAGGACGTATCGGARRCTCTGTGC
GATTCATCATCTGCTGGGGCGGGCTCCCGAGATTGCTIGCTCGGCCTGCGATCTGGTCAACGTGGAL
CTGGATGACTGTGTTTCTGAGCAATAAATGACT TAAACCAGGTATGGCTGCCGATGGTTATCTTCCA
GATTGGCTCGAGGACAACCTCTCTGAGGGCATTCGCCGAGTGGTGCGCECTGAAACCTGGAGCCCCGA
AGCCCAAARGCCAACCAGCAARAGCAGGACGACCGCCCEEGTCTGEGTGCTTCCTGGCTACAAGTACCT
CGGACCCTTCAACGGACT CGACARGGGEGAGCCCCTCAACGCGEGCGGACGCAGCEGCCCTCGAGCAC
GACAAGGCCTACGACCAGCAGCTGCAGGCGGGTGACAATCCGTACCTGCGGTATARCCACGCCGALG
CCGAGTTTCAGGAGCGTCTGCAAGAAGATACGTCTTTTGGCEGGCAACCTCGGGCGAGCAGTCTTCCA
GGCCAAGAAGCGGGTTCTCGAACCTCTCCGTCTGGTTGAGGAAGGCGCTARGACGGCTCCTGGAAAG
AAGAGACCGGTAGAGCCATCACCCCAGCGTTCTCCAGACTCCTCTACGGGCATCGGCARGRAAGGCC
ARCAGCCCGCCAGAAARAAGACTCAATTTTGGTCAGACTGGCGACTCAGAGTCAGTTCCAGACCCTCA
ACCTCTCGGAGAACCTCCAGCAGCGCCCTCTGGTGTGGCACCTAATACAATGGCTGCAGGCGGETGGC
GCACCAATGGCAGACAATAACGARGGCGCCCGACGGAGTGGCTAGTTCCTCGGGARATTCCCATTGCG
ATTCCACATGGCTGGGCGACAGAGTCATCACCACCAGCACCCGAACCTGGGCCCTGCCCACCTACAA
CAACCACCTCTACAAGCAAATCTCCAACGGGACATCCGGAGGAGCCACCAACGACARCACCTACTTC
GGCTACAGCACCCCCTGEGGGTATT TTGACTTTAACAGATTCCACTGCCACTTTTCACCACGTGACT
GGCAGCGACTCATCAACAACAACTGGGGATTCCGGCCCARGAGACTCAGCTTCARGCTCTTCAACAT
CCAGGTCAAGGAGGTCACGCAGAATGARGGCACCAAGACCATCGCCAATARCCTCACCAGCACCATC
CAGGTGTTTACGGACTCGGAGTACCAGCTGCCGTACGTTCTCGGCTCTGCCCACCAGGGCTGCCTGT
CTCCGTTCCCGGCGGACGTGTTCATGATTCCCCAGTACGGCTACCTAACACTCAACAACGGTAGTCA
GGCCGTGGGACGCTCCTCCTTCTACTGCCTGGAATACTTTCCTTCGCAGATGCTCAGAACCGGCAAC
AACTTCCAGTTTACTTACACCTTCGAGGACGTGCCTTTCCACAGCAGCTACGCCCACAGCCAGAGCT
TGGACCGGCTGATGAATCCTCTGATTGACCAGTACCTGTACTACTTGTCTCGGACTCAAACAACAGG
AGGCACGGCAAATACGCAGACTCTGGGCTTCAGCCARGGTGGGCCTAATACAATGGCCAATCAGGCA
AAGAACTGGCTGCCAGCACCCTGTTACCCCCAACAACGCGTCTCAACGACAACCGGGCAARACAACA
ATAGCAACTTTGCCTGGACTGCTGGGACCAAATACCATCTGARTGGAAGARATTCATTGGCTAATCC
TGGCATCGCTATGGCAACACACARAGACGACGAGGAGCGTTTTTTTCCCAGTAACGGGATCCTGATT
TTTGGCAAACAAPATGCTGCCAGAGACAATGCGGATTACAGCGATGTCATGCTCACCAGCGAGGAAG
ARATCAAAACCACTAACCCTGTGGCTACAGAGGAATACGCTATCGTGGCAGATAACTTGCAGCAGCA
AAACACGGCTCCTCAAATTGGAACTGTCAACAGCCAGGGGGCCTTACCCGGTATGGTCTGGCAGARC
CGGGACGTGTACCTGCAGGGTCCCATCTGGGCCAAGATTCCTCACACGGACGGCAACTTCCACCCGT
CTCCGCTGATGGGCGGCTTTGGCCTGARACATCCTCCGCCTCAGATCCTGATCAAGAACACGCCTGT
ACCTGCGGATCCTCCGACCACCTTCAACCAGTCAAAGCTGAACTCTTTCATCACGCAATACAGCACC
GGACAGGTCAGCGTGGAAATTGAATCGGAGCTGCAGAAGGAARRCAGCARGCGCTGGAACCCCGAGA
TCCAGTACACCTCCAACTACTACAAATCTACAAGTGTGGACTTTGCTGTTAATACAGAAGGCGTGTA
CTCTGARCCCCGCCCCATTGGCACCCGTTACCTCACCCGTAATCTGTAATTGCCTGTTAATCAATAA
ACCGGTTGATTCGTTTCAGTTGAACTTTGGTCTCTGCG
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ﬁ%gi?ésstBANK ACCESSION NO. AX753250 AND GRO ET AL. (MAY 14, 2003)
CAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTAATCGCGARGCGCCTCCCACGCTGCCGCGTC
AGCGCTGACGTAGATTACGTCATAGGGGAGTGGTCCTGTATTAGCTGTCACGTGAGTGCTTTTGC
GACATTTTGCGACACCACATGGCCATTTGAGGTATATATGGCCGAGTGAGCGAGCAGGATCTCCA
TTTTGACCGCGAAATTTGAACGAGCAGCAGCCATGCCGGGCTTCTACGAGATTGTGATCAAGGTG
CCGAGCGACCTGGACGAGCACCTGCCGGGCATTTCTGACTCTTTTGTGAACTGCGTGGCCGAGAA
GGAATGGGAGCTGCCCCCGGATTCTGACATGGATCGCGAATCTCGATCGAGCAGGCACCCCTGACCG
TGCGCCGAGAAGCTGCAGCCCGACTTCCTGGTCCAATGGCGCCGCGTEAGTAAGGCCCCGGAGGCC
CTCTTCTTTGTTCAGTTCGAGAAGGGCGAGAGCTACTTTCACCTCGCACGTTCTGGTCGAGACCAC
GGGGGTCAAGTCCATGGTGCTAGGCCGCTTCCTGAGTCAGATTCCGEGAGARGCTGGTCCAGACCA
TCTACCGCGGGATCGAGCCGACCCTGCCCAACTEGTTCGCGGTGACCAAGACGCGTAATGGCGCC
GGCGGGGGGAACAAGGTGGTGGACGAGTGCTACATCCCCAACTACCTCCTGCCCARGACTCAGCC
CGAGCTGCAGTGGGCGTGGACTAACATGGAGGAGTATATAAGCGCGTGCTTGAACCTGGCCGAGC
GCAAACGGCTCGTGGCGCAGCACCTGACCCACGTCAGCCAGACGCAGGAGCAGAACAAGGAGAAT
CTGAACCCCAATTCTGACGCGCCCGTGATCAGGTCAAAAACCTCCGCGCCCTACATGGAGCTGGT
CGEGTGGCTGGTGGACCCEGGCATCACCTCCGAGAACCAGTGEGATCCAGCGAGGACCAGGCCTCGT
ACATCTCCTTCAACGCCGCCTCCAACTCGCGGTCCCAGATCARGGCCGCGCTGGACAATGCCGGC
AAGATCATGGCGCTGACCAAATCCGCGCCCGACTACCTGGIAGGCCCTTCACTTCCCGGTGGACAT
TACGCAGAACCGCATCTACCGCATCCTGCAGCTCAACGGCTACGACCCTGCCTACGCCGGCTCCG
TCITTCTCGGCTGGGCACAAAAGAAGTTCGGGAAACGCAACACCATCTGGCTGTTTCGGCCGGCC
ACCACGGGAAAGACCAACATCGCAGAAGCCATTGCCCACGCCGTGCCCTTCTACGGCTGCGTCAA
CTGGACCAATGAGAACTTTCCCTTCAACGATTGCGTCGACAAGATGGTGATCTGGTGGGAGCGAGG
GCAAGATGACGGCCAAGGTCGTGGAGCTCCGCCAAGGCCATTCTCGGCGGCAGCAAGGTGCGCGTG
GACCAAARGTGCAAGTCGTCCGCCCAGATCGACCCCACTCCCGTGATCGTCACCTCCAACACCAA
CATGTGCGCCGTGATTGACGGGAACAGCACCACCTTCGAGCACCAGCAGCCTCTCCAGGACCGGA
TGTTTAAGTTCGAACTCACCCGCCGTCTGGAGCACGACTTTGGCARGGTGACAAAGCAGGAAGTC
ARAGAGTTCTTCCGCTGGGCCAGTGATCACGTCGACCGAGGTGGCGCATGAGTTTTACGTCAGAAA
GGGCGGAGCCAGCARAAGACCCGCCCCCGATGACGCGGATAARAGCGAGCCCAAGCGGGCCTGCC
CCTCAGTCGCGGATCCATCGACGTCAGACGCGGAAGGAGCTCCGGTGGACTTTGCCGACAGGTAC
CAAARCAAATGTTCTCGTCACGCGGGCATGCTTCAGATGCTGCTTCCCTGCAAAACGTGCGAGAG
AATGAATCAGAATTTCAACATTTGCTTCACACACGCGEGTCAGAGACTGCTCAGAGTGTTTCCCCG
GCGTGTCAGAATCTCAACCGGTCGTCAGARAGAGGACCTATCCGGARACTCTGTGCGATTCATCAT
CTGCTGGGGCGBECTCCCCAGATTGCTTGCTCGGCCTGCCATCTGGTCARCGTGGACCTGGATGA
CTGTGTTTCTGAGCAATAAATGACTTAAACCAGGTATGGCTGCCGATGGTTATCTTCCAGATTGG
CTCGAGGACAACCTCTCTGAGGGCATTCGCGAGTGGTGGGCGCTGARACCTGGAGCCCCGAAGCC
CAAAGCCAACCAGCAAARAGCAGGACGACGGCCGGGGETCTGGTCGCTTCCTGGCTACRAGTACCTCG
GACCCTTCAACGGACTCGACAAGGGGAAGCCCGTCAACGCGGCGGACGCAGCGGCCCTCGAGCAC
GGCARGGCCTACGACCAGCAGCTGCAGGCGGGTGACAATCCGTACCTGCGGTATAACCACGCCGA
CGCCGAGTTTCAGGAGCGTCTGCAAGAAGATACGTCTTTTGGCGGCAACCTCGGGCGAGCAGTCT
TCCAGGCCAAGAAGCCGGTTCTCGAACCTCTCGGTCTGEGTTGAGGAAGGCGCTAAGACGGCTCCT
GGAAAGARGAGACCGGTAGAGCCATCACCCCAGCGTTCTCCACGACTCCTCTACGGGCATCGGCAA
GRAAGGCCAACAGCCCGCCAGAAAAAGACTCAATTTTGGTCAGACTGGCGACTCAGAGTCAGTTC
CAGACCCTCAACCTCTCGGAGAACCTCCAGCAGCGCCCTCTGETGTGGGACCTAATACAATGGCT
GCAGGCGGTGGCGCACCAATGGCAGACAATAACGAAGGCGCCGACGGAGTGGGTAATTCCTCCGE
AAATTGGCATTGCGATTCCACATGGCTGGCGGACAGAGTCATCACCACCAGCACCCGAACCTGGG
CATTGCCCACCTACAACAACCACCTCTACAAGCAAATCTCCAATGGAACATCGGGAGGAAGCACC
AACGACAACACCTACTTTGGCTACAGCACCCCCTGGGGGTATTTTCGACTTCAACAGATTCCACTG
CCACTTCTCACCACGTGACTGGCAGCGACTCATCAACARCAACTGGGGATTCCGGCCAAAGAGAC
TCAACTTCAAGCTGTTCAACATCCAGGTCAAGCGAGGTTACGACGAACGAAGGCACCAAGACCATC
GCCAATAACCTTACCAGCACCGTCCAGGTCTTTACGCGACTCGGAGTACCAGCTACCGTACGTCCT
AGGCTCTGCCCACCAAGGATGCCTGCCACCGTTTCCTGCAGACGTCTTCATGGTTCCTCAGTACG
GCTACCTGACGCTCAACAATGGAAGTCAAGCGTTAGGACGTTCTTCTTTCTACTGTCTGGAATAC
TTCCCTTCTCAGATGCTGAGAACCGGCAACAACTTTCAGTTCAGCTACACTTTCGAGGACGTGCC
TTTCCACAGCAGCTACGCACACAGCCAGAGTCTAGATCGACTGATGAACCCCCTCATCGACCAGT
ACCTATACTACCTGGTCAGAACACAGACAACTGGAACTGGGGGAACTCAAACTTTGGCATTCAGC
CAAGCAGGCCCTAGCTCAATGGCCAATCAGGCTAGAAACTGGCGTACCCGGGCCTTGCTACCGTCA
GCAGCGCGTCTCCACAACCACCAACCAAAATAACAACAGCAACTTTGCGTGGACGGGAGCTGCTA
AATTCAAGCTGAACGGGAGAGACTCGCTAATGAATCCTCGGCGTGGCTATGGCATCGCACAAAGAL
GACGAGGACCGCTTCTTTCCATCAAGTGGCCTTCTCATATTTGGCAAGCAAGGAGCCGGGAACGA
TGGAGTCGACTACAGCCAGGTGCTGATTACAGATGAGGAAGAAATTARRGCCACCAACCCTGTAG
CCACAGAGGAATACGGAGCAGTGGCCATCAACAACCAGGCCGCTAACACGCAGGCGCARACTGGA
CTTGTGCATAACCAGGGAGTTATTCCTGGTATGGTCTGGCAGAACCGGGACGTGTACCTGCAGCG
CCCTATTTGGGCTAAAATACCTCACACAGATGGCAACTTTCACCCGTCTCCTCTGATGGGTGGAT
TTGGACTGAAACACCCACCTCCACAGATTCTAATTAAAAATACACCAGTGCCGGCAGATCCTCCT
CTTACCTTCAATCAAGCCAAGCTGAACTCTTTCATCACGCAGTACAGCACGGGACAAGTCAGCGT
GGAAATCGAGTGGGAGCCTGCAGAAAGAAAACAGCAAGCGCTGCAATCCAGAGATCCAGTATACTT
CAAACTACTACAAATCTACAAATGTGGACTTTGCTGTCAATACCAAAGGTGTTTACTCTGAGCCT
CGCCCCATTGGTACTCGTTACCTCACCCGTAAT TTGTARTTGCCTGTTAATCAATARACCGGTTA
ATTCGTTTCAGTTGARCTTTGGTCTCTGCG
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AAV-11, NONSTRUCTURAL PROTEIN AND CAPSID PROTEIN GENES, COMPLETE CDS,
GENBANK ACCESSION NO, AY631966 AND MORI ET AL. (2004) VIROL. 330:375
ATGCCGGGCTTCTACGAGATCGTGATCAAGGTGCCGAGCGACCTGGACGAGCACCTGCCGGGC
ATTTCTGACTCGTTTGTGAACTGGGTGGCCGAGAAGGAATGGGAGCTGCCCCCGGATTCTGAC
ATGGATCGGAATCTGATCGAGCAGGCACCCCTGACCGTGGCCGAGARGCTGCAGCGCGACTTC
CTGGTCCACTGGCGCCGCGTGAGTARGGCCCCGGAGGCCCTCTTCTTTGTTCAGTTCGAGAAG
GGCGAGTCCTACTTCCACCTCCACGTTCTCGTCGAGACCACGGEGGTCAAGTCCATGGTCCTG
GGCCGCTTCCTGAGTCAGATCAGAGACAGGCTGGTGCAGACCATCTACCGCGCGGTCGAGCCC
ACGCTGCCCAACTGGTTCGCGGTCGACCAAGACGCGARATGGCGCCGGCGGCGGGAACAAGETG
GTGGACGAGTGCTACATCCCCAACTACCTCCTGCCCAAGACCCAGCCCGAGCTGCAGTGGGCG
TGGACTAACATGGAGGAGTATATAAGCGCGTGTCTAAACCTCGCGGAGCGTARACGGCTCGTG
GCGCAGCACCTGACCCACGTCAGCCAGACGCAGGAGCAGAACAAGGAGAATCTGAACCCGAAT
TCTGACGCGCCCGTGATCAGGTCARARACCTCCGCGCGCTACATGGAGCTGGTCEGGGTGGCTG
GTGGACCGGGGCATCACCTCCGAGAAGCAGTGGATCCAGGAGGACCAGGCCTCGTACATCTCC
TTCAACGCCGCCTCCAACTCGCGGTCCCAGATCAAGCCCGCGCTGGACAATGCCGGARAGATC
ATGGCGCTGACCAAATCCGCGCCCGACTACCTGGTAGGCCCGTCCTTACCCGCGGACATTAAG
GCCAACCGCATCTACCGCATCCTGGAGCTCAACGCGCTACCGACCCCGCCTACGCCGGCTCLCGTC
TTCCTGGGCTGGGCGCAGAAAAAGTTCGGTAAACGCAACACCATCTGGCTGTTTGGGCCCGCC
ACCACCGGCAAGACCAACATCGCGGAAGCCATAGCCCACGCCGTGCCCITCTACGGCTGCGTG
ARCTGGACCAATGAGAACTTTCCCTTCAACGATTGCGTCGACARGATGGTGATCTGGTGGGAG
GAGGGCAAGATGACCGCCAAGGTCGTGGAGTCCGCCAAGGCCATTCTGGGCGGARGCAAGGTG
CGCGTGGACCAARAGTGCAAGTCCTCGGCCCAGATCGACCCCACGCCCGTGATCGTCACCTCC
AACACCAACATGTGCGCCGTGATCGACGGGAACAGCACCACCTTCGAGCACCAGCAGCCGCTG
CAGGACCGCATGTTCAAGTTCGAGCTCACCCGCCGTCTCGGAGCACGACTTTGCGCAAGGTGACC
AAGCAGGAAGTCRAAGAGTTCTTCCGCTGGCGCTCAGGATCACGTGACTGAGGTGGCGCATGAG
TTCTACGTCAGARAGGGCGGAGCCACCAAAAGACCCGCCCCCAGTGACGCGGATATAAGCGAG
CCCAAGCGGGCCTGCCCCTCAGTTCCGGAGCCATCGACGTCAGACGCGGAAGCACCGGTGGAC
TTTGCGGACAGGTACCAAAACAAATGTTCTCGTCACGCGGGCATGCTTCAGATGCTGTTTCCC
TGCAAGACATGCGAGAGAATGAATCAGAATTTCAACGTCTGCTTCACGCACGGGGTCAGAGAC
TGCTCAGAGTGCTTCCCCGGCGCGTCAGAATCTCAACCCGTCGTCAGAAAARAGACGTATCAG
ARACTGTGCGCGATTCATCATCTGCTGGCGCGGGCACCCGAGATTGCGTGTTCGGCCTGCGAT
CTCGTCAACGTGGACTTGGATGACTGTGTTTCTGAGCAATAAATGACTTARACCAGGTATGGC
TGCTGACGGTTATCTTCCAGATTGGCTCGAGGACAACCTCTCTGAGGGCATTCGCGAGTGGTG
GGACCTGAAACCTGGAGCCCCGAAGCCCAAGGCCAACCACCAGAAGCAGGACGACGGCCGGGG
TCTGGTGCTTCCTGGCTACAAGTACCTCCGCGACCCTTCAACCGGACTCGACAAGGGGGAGCCCGT
CAACGCGGCGGACGCAGCGGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCARAGCGGG
TGACAATCCGTACCTGCGGTATAACCACGCCGACGCCGAGTTTCAGGAGCGTCTGCAAGAAGA
TACGTCTTTTCGCGGCAACCTCGGGCGAGCAGTCTTCCAGGCCAAGAAGAGGGTACTCGAACC
TCTGGGCCTGGTTGAAGAAGGTGCTAAARACGGCTCCTCGGAAAGAAGAGACCGTTAGAGT CACC
ACAAGAGCCCGACTCCTCCTCGGGCATCGGCAAAAAAGGCAAACAACCAGCCAGAAAGAGGCT
CAACTTTGAAGAGGACACTGGAGCCGGAGACGGACCCCCTGAAGGATCAGATACCAGCGCCAT
GTCTTCAGACATTGAAATGCGTGCAGCACCGGGCGGARATGCTGTCGATGCGGGACAAGGTTC
CGATGGAGTGGGTAATGCCTCGGCTGATTGGCATTGCGATTCCACCTGGTCTGAGGGCAAGGT
CACAACRACCTCGACCAGAACCTGGGTCTTGCCCACCTACAACAACCACTTGTACCTGCGTCT
CGGAACAACATCAAGCAGCAACACCTACAACGGATTCTCCACCCCCTGGGGATATTTTGACTT
CAACAGATTCCACTGTCACTTCTCACCACGTGACTGGCAAAGACTCATCAARCAACAACTGGGG
ACTACGACCAARAGCCATGCGCGTTAAAATCTTCRATATCCAAGTTAAGGAGGTCACAACGTC
GAACGGCGAGACTACGGTCGCTAATAACCTTACCAGCACGGTTCAGATATTTGCGGACTCGTC
GTATGAGCTCCCGTACGTGATGGACGCTGCGACAAGAGGGGAGCCTGCCTCCTTTCCCCAATGA
CGTGTTCATGGTCCCTCAATATGGCTACTGTGGCATCGTCACTGGCCGAGAATCAGAACCAAALC
GGACAGAAACGCTTTCTACTGCCTGGAGTATTTTCCTTCGCAAATGTTGAGAACTGGCAACAA
CTTTGAAATGGCTTACAACTTTGAGAAGGTGCCGTTCCACTCAATGTATGCTCACAGCCAGAG
CCTGGACAGACTGATGAATCCCCTCCTGGACCAGTACCTGTGGCACTTACAGTCGACTACCTC
TGGAGAGACTCTGAATCAAGGCAATGCAGCAACCACATTTGGAAARATCAGGAGTGGAGACTT
TGCCTTTTACAGAAAGAACTGGCTGCCTCGGCCTTGTGTTAARCAGCAGAGATTCTCAAAARAC
TGCCAGTCAAAATTACAAGATTCCTGCCAGCGGGGGCAACGCTCTGTTAARGTATGACACCCA
CTATACCTTAARCAACCGCTGGAGCAACATCGCGCCCCGACCTCCAATGGCCACAGCCGGACC
TTCGGATGGGGACTTCAGTAACGCCCAGCTTATATTCCCTGGACCATCTGTTACCGGAAATAC
AACAACTTCAGCCAACAATCTGTTGTTTACATCAGAAGAAGARATTGCTGCCACCAACCCAAG
AGACACGGACATGTTTGCCCAGATTGCTCACAATAATCAGAATGCTACAACTGCTCCCATARC
CGGCAACGTGACTGCTATGEGGAGTGCTGCCTGGCATGGTGTGGCARARCAGAGACATTTACTA
CCAAGGGCCAATTTGGGCCAAGATCCCACACGCGGACGGACATTTTCATCCTTCACCGCTGAT
TGGTGGGTTTGGACTGAAACACCCEGCCTCCCCAGATATTCATCAAGAACACTCCCGTACCTGC
CARTCCTGCGACAACCTTCACTGCAGCCAGAGTGGACTCTTTCATCACACAATACAGCACCGG
CCAGGTCGCTGTTCAGATTGAATGGGAAATTCGAAARAGCGAACGCTCCARACCGCTGGAATCCTGA
AGTGCAGTTTACTTCAAACTATGGGAACCAGTCTTCTATGTTGTGGGCTCCTGATACAACTGG
GAAGTATACAGAGCCGCGGGTTATTGGCTCTCGTTATTTGACTAATCATTTGTAA
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AAV-13, NONSTRUCTURAL PROTEIN AND CAPSID PROTEIN GENES, COMPLETE CDS,
GENBANK ACCESSION NO. EU285562 AND SCHMIDT ET AL. (2008) J. VIROL.

82:8911
CCGCGAGTGAGCGAACCAGGAGCTCCATTTTGCCCGCGAATTTTGAACGAGCAGCAGCCATGC
CGGGATTCTACGAGATTGTCCTGAAGGTGCCCAGCGACCTGGACGAGCACCTGCCTGGCATTT
CTGACTCTTTTGTAAACTGGGTGGCGGAGAAGGRATGGGAGCTGCCGCCGGATTCTGACATGE
ATCTGAATCTGATTGAGCAGEGCACCCCTAACCGTGGCCGAARAGCTGCAACGCGRATTCCTGG
TCGAGTGGCGCCGCGTGAGTAAGGCCCCGGAGGCCCTCTTCTTTGTTCAGTTCCGAGAAGGGGG
ACAGCTACTTCCACCTACACATTCTGGTGGAGACCGTGGGCGTGAAATCCATGGTGGTGGECC
GCTACGTGAGCCAGATTAAAGAGAAGCTGGTGACCCGCATCTACCGCGGGGTCGAGCCGCAGC
TTCCGAACTGGTTCGCGGTGACCAAGACGCGTAATGGCCGCCCCGACGGCGGGAACAAGGTGGTGG
ACGACTGCTACATCCCCAACTACCTGCTCCCCAAGACCCAGCCCGAGCTCCAGTGGGCGTGGA
CTAATATGGACCAGTATTTAAGCGCCTGTTTGAATCTCGCGGAGCGTAAACGGCTGGTGGCGL
AGCATCTGACGCACGTGTCGCAGACGCAGGAGCAGAACAAAGAGAACCAGAATCCCAATTCTG
ACGCGCCGGTGATCAGATCAAARACCTCCGCGAGGTACATGGAGCTGGTCGGGTGGCTGGTGG
ACCGCGGGATCACGTCAGAAAAGCAATGGATCCAGGAGGACCAGGCCTCTTACATCTCCITCA
ACGCCGCCTCCAACTCGCGGTCACAAATCAAGGCCGCACTGGACAATGCCTCCAAATTTATGA
GCCTGACAANAACGGCTCCGGACTACCTGGTCGGGARACAACCCGCCGGAGGACATTACCAGCA
ACCGGATCTACAAAATCCTCCGAGATGAACGCEGTACGATCCGCAGTACGCGGCCTCCGTCTTCC
TGGGCTGGGCGCAARAGAAGCTTCGCGAACAGCGAACACCATCTGGCTCTTTGGGCCGGCCACGA
CGGGTAAAACCAACATCGCTGAAGCTATCGCCCACGCCGTGCCCTTTTACGGCTGCGTGAACT
GGACCAATGAGAACTTTCCGTTCAACCATTCCGTCGACAAGATGGTGATCTCGGTCGCAGGAGG
GCARGATGACGGCCAAGGTCGTGGAGTCCGCCAARGGCCATTCTGGGCGGAAGCAAGCTGCGCG
TGGACCAAAAGTGCAAGTCATCGGCCCAGATCGACCCAACTCCCGTCATCGTCACCTCCAACA
CCAACATGTGCGCGGTCATCGACGGAAATTCCACCACCTTCGAGCACCAACAACCACTCCAAG
ACCGGATGTTCAAGTTCGAGCTCACCAAGCGCCTGGAGCACGACTTTGECAAGGTCACCAAGC
AGGAAGTCAAGGACTTTTTCCGGTGCGCETCAGATCACCTGACTGAGGTGTCTCACGAGTTTT
ACGTCAGAAAGGGTGGAGCTAGAAAGAGGCCCGCCCCCAATGACGCAGATATARGTGAGCCCA
AGCGGGCCTGTCCGTCAGTTCCGCAGCCATCCGACGTCAGACGCGGAAGCTCCGGTGGACTACG
CGGACAGGTACCAAAACARATGTTCTCGTCACGTGGGCATGAATCTGATGCTTTTTCCCTGCC
GGCARATGCGAGAGAATGAATCAGAATGTGGACATTTGCTTCACGCACGGGGTCATGGACTGTG
CCGAGTGCTTCCCCGTGTCAGAATCTCAACCCGTGTCTGTCGTCAGAAARGCGGACATATCAGA
AACTGTGTCCGATTCATCACATCATGGEGAGGGCGCCCGAGGTGGCTTGTTCGGCCTGCGATC
TGGCCRATGTGGACTTGGATGACTGTGACATGGAGCAATARATGACTCAAACCAGATATGACT
GACGGTTACCTTCCAGATTGGCTAGAGGACAACCTCTCTGAAGGCGTTCCGAGAGTGGTGGGCG
CTGCARCCTGGAGCCCCTAAACCCAAGGCAAATCAACAACATCAGGACAACGCTCGGGGTCTT
GTGCTTCCGGGTTACAAATACCTCGGACCCGGCAACGGACTTGACAAGGGGGAACCCGTCAAC
GCAGCGGACGCGGCAGCCCTCCAACACGACAAGGCCTACGACCAGCAGCTCARGGCCGGTGAC
AACCCCTACCTCAAGTACAACCACGCCGACGCCGAGTTTCAGGAGCGTCTTCARGAAGATACG
TCTTTTGCGGGGCAACCTCGGACGAGCAGTCTTCCAGGCCARAAAGAGGATCCTTGAGCCTCTG
GGTCTGGTTGAGGAAGCGGCTAAGACGGCTCCTGGAARARAGAGACCTGTAGAGCAATCTCCA
GCAGAACCGGACTCCTCTTCGGGCATCCGGCAARATCAGGCCAGCAGCCCGCTAGAARAAGACTG
AATTTTGGTCAGACTGGCGACACAGAGTCAGTCCCAGACCCTCAACCACTCGGACAACCTCCC
GCAGCCCCCTCTGGTGTCGGATCTACTACAATGGCTTCAGBCGGTGCCGCACCAATGGCAGAC
AATAACGAGGGTCCCGATGGAGTGGGTAATTCCTCAGCGAAATTGGCATTGCGATTCCCAATGG
CTGGGCCGACAGAGTCATCACCACCAGCACCCGCACCTGGGCCCTGCCCACCTACAACAATCAC
CTCTACAAGCAAATCTCCAGCCAATCAGCGAGCCACCAARCGACAACCACTACTTTGGCTACAGC
ACCCCCTGGGGGTATTTTGACTTCAACAGATTCCACTGCCACTTTTCACCACGTGACTGGCAA
AGACTCATCAACAACARACTGGGGATTCCGACCCARGAGACTCAACTTCAAGCTCTTTAACATT
CAAGTCAAAGAGGTCACGCAGAATGACGGTACGACGACGATTGCCAATAACCTTACCAGCACG
GTTCAGGTGTTTACTGACTCCGAGTACCAGCTCCCGTACGTCCTCGGCTCGGCGCATCAGGGA
TGCCTCCCGCCGTTCCCAGCAGACGTCTTCATGETCCCACAGTATGGATACCTCACCCTGAAC
AACGGGAGTCAGGCGGTAGGACCGCTCTTCCTTTTACTGCCTGGAGTACTTTCCTTCTCAGATG
CTGCGTACTGGAAACAACTTTCAGTTTAGCTACACTTTTGAAGACGTGCCTTTCCACAGCAGC
TACGCTCACAGCCAAAGTCTGGACCGTCTCATGAATCCTCTGATCGACCAGTACCTGTACTAT
CTGAACAGGACACRAACAGCCAGTGGAACTCAGCAGTCTCGGCTACTGTTTAGCCAAGCTGGA
CCCACCAGTATGTCTCTTCAAGCTAAAAACTGGCTGCCTGGACCTTGCTACAGACAGCAGCGT
CTGTCARAAGCAGGCARACGACAACAACAACAGCAACTTTCCCTCGACTGGTGCCACCAAATAT
CATCTGBATGGCCGGCACTCATTGGTGAACCCCGGCCCTGCTATGGCCAGTCACAAGGATGAC
AAAGAAAAGTTTTTCCCCATGCATGGAACCCTGATATTTGGTAAAGAAGGAACAAATGCCAAC
AACGCGGATTTGGAAAATGTCATGATTACAGATGAAGAAGAAATCCGCACCACCAATCCCGTG
GCTACGGAGCAGTACGGGACTGTGTCAAATAATTTGCAAAACTCAAACGCTGGTCCAACTACT
GGAACTGTCAATCACCAAGCAGCGTTACCTGGTATGGTGTGGCAGGATCGAGACGTGTACCTG
CAGGGACCCATTTGGGCCAAGATTCCTCACACCGATGGACACTTTCATCCTTCTCCACTGATG
GGAGGTTTTGGGCTCAAACACCCGCCTCCTCAGATCATGATCAAAAACACTCCCGTTCCAGCC
AATCCTCCCACAAACTTTAGTGCGGCAAAGTTTGCTTCCTTCATCACACAGTACTCCACGGGG
CAGGTCAGCGTGGAGATCCGAGTGGGAGCTGCAGAAGGAGAACAGCAAACGCTGGAATCCCGAA
ATTCAGTACACTTCCAACTACAACAAATCTGTTAATGTGGACTTTACTGTGGACACTAATGGT
GTGTATTCAGAGCCTCGCCCCATTGGCACCAGATACCTGACTCGTAATCTGTAATTGCTTGTT
ARTCAATABRACCGGTTAATTCG
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Bl9 PARVOVIRUS, COMPLETE SEQUENCE, GENBANK ACCESSION NO. NC 000883 AND
SHADE ET AL. (1986) J. VIROL. 58:921 -
CCARATCAGATGCCGCCGETCGCCGCCGGTAGGCCGGACTTCCGGTACAAGATGGCGGACAATTACGTCATTT
CCTGTGACGTCATTTCCTGTGACGTCACTTCCGGTGGGCGGCGACTTCCGGARTTAGGATTGGCTCTGGGCCAG
CTTGCTTGGGGTTCCCTTGACACTAAGACAAGCCECGCCCCGCTTGTCTTAGTGGCACGTCARCCCCAAGCED
TGGCCCRGAGCCAACCCTARTTCCGGAAGTCCCGCCCACCGGARGTGACGTCACAGGAAATGACGTCACAGGA
AATGACGTAATTGTCCGCCATCTTGTACCGGAAGTCCCCCCTACCEGCCGGCGACCEGGCCGCATCTGATTTGGT
GTCTTCTTTTAAATTTTAGCCGGCTTTTTTCCCGCCTTATGCAAATCGGCAGCCAT I TTAAGTGTTTCACTAT
ARTTTTAT TGGTCAGTTTIGTAACGGTTAAAATGGGCGGAGCGTAGGCGGGGACTACAGTATATATAGCACGS
CACTGCCGCAGCTCTTTCTTTCTGGGCTGCTTTTTCCTGGACTTTCTTCCTETTTTTTGTGAGCTAACTAACA
GGTATTTATACTACTTGTTAACATACTAACATGGAGCTATTTAGAGGGG TGCTTCAAGTTTCTTCTARTGTTC
TGGACTGTGCTARCGATAACTGGTGGTGCTC TTTACTGGATTTAGACACTTCTGACTGGGAACCACTAACTCA
TACTAACAGACTAATGGCAATATACTTARGCAGTGTGGCTTCTAAGCTTCACTTTACCGCCCCGCCACTAGCG
GGGTGCTTGTACTTTTTTCAAGTAGAATGTAACAAATTTGAAGARGGCTATCATATTCATGTGGTTATTCGGE
GGCCAGGGTTAAACCCCAGAAACCTCACAGTGTGTIGTAGAGGCGTTATT TAATAATGTACT TTATCACCTTGT
ARMCTGARRATGTAAAGCTAAAAT TITTGCCAGGAATGACTACAAAAGGCARATACTTTAGAGATGGAGAGCAG
TTTATAGAAAACTATTTAATGAARAAAATACCT TTAAATGTTGTATGGTGTGTTACTAATATTGATGGATATA
TAGATACCTGTATTTCTGCTACTTTTAGAAGGGGAGCTTGCCATGCCAAGAAACCCCGCATTACCACAGCCAT
AAATGACACTAGTAGTGATGCTGGGEAGTCTAGCGGCACAGGGGCAGAGCTTGTGCCAATTAATGGGAAGGGA
ACTAAGGCTAGCATAAAGTTTCAAACTATGGTAAACTCETTCTGTCAAAACAGAGTGTTTACAGAGGATARGT
GGAAACTAGTTGACTTTARCCAGTACACTTTACTAAGCAGTAGTCACAGTGGRAAGT TTTCAAATTCAAAGTGC
ACTAAARCTAGCAATTTATAAAGCAACTAATTTAGTGCCTACAAGCACATTTCTATTCCATACAGACTTTGAG
CAGGTTATGTGTATTAAAGACAATAAAATTGTTARATTGTTACTTTGTCARAACTATGACCCCCTATTAGTGG
GGCAGCATGTGTTAAAGTGGATTGATAARRAATGTGGCAAGAARAATACACTGTGGTTTTATGGGCCCCCARG
TACAGGAARAACAAACTTGGCAATGGCCATTGCTAAAAGTGTTCCAGTATATGGCATCCTTAACTGGAATAAT
GAAAACTTTCCATTTAATGATGTAGCAGEGAAAAGCTTGGTGCTCTGCCATGAAGGTATTATTAAGTCTACAA
TTGTAGAAGCTGCAAAAGCCATTTTAGGCGGGCARCCCACCAGGGTAGATCAAARAATGCGTGCGAAGTGTAGC
TGTGCCTGGAGTACCTGTGGTTATAACCAGCAATGGTGACATTACTTTTGTTGTARGCGGGAACACTACAACA
ACTGTACATGCTAAAGCCTTAAARGAGCGAATGGTAAAGTTARACTTTACTGTAAGATGCAGCCCTGACATGG
GGTTACTAACAGAGGCTGATGTACAACAGTGECTTACATGCTGTAATGCACAAAGCTCGGACCACTATGAAAA
CTGGGCAATAAACTACACTTTTGATTTCCCTGGARTTAATGCAGATGCCCTCCACCCAGACCTCCAARACCACC
CCAATTGTCACAGACACCAGTATCAGCAGCAGTGETCGCTGAAAGCTCTGAAGAACTCAGTGAAAGCAGCTTTT
TTAACCTCATCACCCCAGGCGCCTGGARCACTGAAACCCCGCGCTCTAGTACGCCCATCCCCGEGACCAGTIC
AGGAGAATCATTTGTCGGARGCTCAGTTTCCTCCGAAGTTGTAGCTGCATCGTGGGAAGAAGCCTTCTACACA
CCTTTGGCAGACCAGTTTCGTGAACTGTTAGTTGEGCTTCGATTATGTGTGGGACGCTCGTAAGGGGTTTACCTG
TGTGTTGTGTGCAACATATTAACAATAGTGGGGGAGGCTTGGCACT T TG TCCCCATTGCATTAATGTAGGGGC
TTGGTATAATGGATGGAAATTTCGAGAATTTACCCCAGATTTGETCCCETGTAGCTEGCCATGTCEGAGCTTCT
AATCCCTTTTCTGTGCTAACCTGCAARAAATGTGCTTACCTGTCTGGAT TGCAAAGCTTTGTAGATTATGAGT
AAAGARAGTGGCAAATGGTGGGAAAGTGATGATAAATTTGCTARAGCTGTGTATCAGCAATTTGTGCAATTTT
ATGAAARAGGTTACTGGAACAGACTTAGACGCTTATTCAAATATTAARAAGATCACTATAATATTTCTTTAGATAA
TCCCCTAGAARACCCATCCTCTCTGTTTGACTTAGTTGCTCGTATTAARAATAACCTTARARACTCTCCAGAC
TTATATAGTCATCATTTTCAAAGTCATGGACAGTTATCTGACCACCCCCATGCCTTATCATCCAGTAGCAGTC
ATGCAGAACCTAGAGGAGAAAATGCAGTATTATCTAGTGAAGACTTACACAAGCCTGGGCARGTTAGCGTACA
ACTACCCGGTACTAACTATGTTGGGCCTGCCAATGAGCTACAAGCTGGECCCCCGCAAAGTGCTGTTGACAGT
GCTGCAAGGATTCATGACTTTAGGTATAGCCAACTGGCTAAGTTGGGAARTAAATCCATATACTCATTGGACTG
TAGCAGATGARGAGCTTTTAAAARATATAAAARATGARACTGGGTTTCAAGCACAAGTAGTAAAARGACTACTT
TACTTTAAAAGGTGCAGCTGCCCCTGTCGCCCATT TTCAAGGAAGTTTGCCCGAAGTTCCCCGCTTACAALGLC
TCAGARAAATACCCAAGCATCGACTTCAGTTAATTCTGCAGAAGCCAGCACTGGTGCAGGAGGEGGTGGCAGTA
ATCCTGTCAAAAGCATGTGGAGTGAGGGGGCCACTTITTAGTGCCAACTCTGTAACTTGTACATTTTCCAGACA
GTTTTTAATTCCTTATGACCCAGAGCACCATTATAAGGTGTTTTCTCCCGCAGCAAGCAGCTGCCACAATGCC
AGTGGAAAGGAGGCARAGGTTTGCACAATTAGTCCCATAATGGGATACTCAACCCCATGGAGATATTTAGATT
TTAATGCTTTAAATTTATTTTTTTCACCTTTAGAGTTTCAGCACTTAATTGAAAATTATGGAAGTATAGCTCC
TGATGCTTTAARCTGTAACCATATCAGAAATTGCTGTTAAGCGATGTTACAGACAARACTGGAGGCGGGGTACAG
GTTACTGACAGCACTACAGGGCGCCTATCCATGTTAGTAGACCATGAATACAAGTACCCATATGTGTTAGGAC
AAGGTCAGGATACTTTAGCCCCAGAACTTCCTATTTGGGTATACTTTCCCCCTCAATATGCTTACTTARCAGT
AGGAGATGTTAACACACAAGGAATCTCTGGAGACAGCAAAARATTAGCAAGTGAAGAATCAGCATTTTATGTT
TTGGAARCACAGTTCTTTTCAGCTTTTAGCTACAGGAGGTACAGCAACTATGTCTTATAAGTTTCCTCCAGTGC
CCCCAGAAAATTTAGAGGGCTGCAGTCAACACTTTTATGAAATGTACAATCCCTTATACGGATCCCGCTTAGG
GGTTCCTGACACATTAGCGAGGTGACCCAAAATTTAGATCTTTAACACATGAAGACCATGCAATTCAGCCCCAA
AACTTCATGCCAGGGCCACTAGTAAACTCAGTGTCTACAAAGCGAGGGAGACAGCTCTAATACTCGAGCTGGAA
AAGCCTTAACAGGCCTTAGCACAGGCACCTCTCAAAACACTAGAATATCCTTACGCCCTGGGCCAGTETCACA
GCCATACCACCACTGGGACACAGATAAATATCTTCCAGCGAATAAATGCCATTTCTCATGCTCAGACCACTTAT
GGTAACGCTGAAGACARAGAGTATCAGCAAGGAGTGEGTAGATTTCCARAATGAAAAAGAACAGCTAARACAGT
TACAGGGTTTARACATGCACACCTATTTCCCCAATARAGGAACCCAGCAATATACAGATCAAATTGAGCGCCC
CCTAATGGTGCGTTCTGTATGGAACAGAAGAGCCCTTCACTATGAAAGCCAGCTGTGCAGTARAATTCCAAAT
TTAGATGACAGTTTTARAACTCAGTTTGCAGCCTTAGGAGGATGGGGTTTGCATCAGCCACCTCCTCAAATAT
TTTTAAARATATTACCACAAAGTGGGCCAATTCGAGGTATTAAATCAATGCGGAATTACTACCTTAGTTCAGTA
TGCCGTCGGGAATTATGACAGTAACTATGACATITAAATTGGEECCCCECTAAACCTACGGGACGGTCCAATCCT
CARCCIGGAGTATATCCCCCGCACGCAGCAGGTCATTTACCATATGTACTATATGACCCCACAGCTACAGATG
CAAAACAACACCACAGGCATGGATACGAAAAGCCTGAAGAATTGTGGACAGCCAAAAGCCGTGTGCACCCATT
GTAAACACTCCCCACCGTGCCCTCAGCCAGGATGCGTAACTARACGCCCACCAGTACCACCCAGACTGTACCT
GCCCCCTCCTGTACCTATAAGACAGCCTAACACAAAAGATATAGACAATGTAGAATTTAAGTACTTAACCAGA
TATGARCAACATGTTATTAGAATGT TAAGATTGTGTAATATGTATCARAATTTAGAAAAATAAACATTTGTTG
TGGTTAAAAAATTATGTTGTTGCGCTTTAAAAATTTAAAAGARGACACCAAATCAGATCCCECCGETCECCGC
CGGTAGGCGGGACTTCCGGTACAAGATGCCGEACAATTACGTCATTTCCTGTGRCGTCATT TCCTGTGACGTC
ACTTCCGGTGGGCGGGACTTCCGGAATTAGGGTTGGCTCTGGGCCAGCGCTTGGGGTTGACGTGCCACTAAGA
CAAGCGGCGCCCCEGCTTGTCTTAGTGTCAAGCCAACCCCAAGCAAGCTCGCCCCAGAGCCAACCCTAATTCCGG
AAGTCCCGCCCACCGGAAGTGACGTCACAGGAAATGACGTCACAGGARRTGACGTAATTGTCCGCCATCTTGT
ACCGGAAGTCCCGCCTACCGGCGGCGACCGGCGGCATCTGATITGG
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g’lrgNUgg X‘J):RUS FROM MOUSE (MVM), COMPLETE SEQUENCE, GENBANK ACCESSION
ATTTTTAGAACTGACCAACCATGTTCACGTAAGTGACGTGATGACGCGCGCTGCGCGCGCGCCTTC
GGACGTCACACGTCACTTACGTTTCACATGGTTGGTCAGTTCTAAARATGATAAGCGCTTCAGGGA
GTTTAAACCAAGGCGCGAAAAGGARCTGGGCGTCGTTTARAGTATATAAGCAACTACTGAAGTCAG
TTACTTATCTTTTCTTTCATTCTGTGAGTCGAGACGCACAGAAAGAGAGTAACCAACTAACCATGG
CTGGAAATGCTTACTCTGATGAAGT TTTGGCGAGCAACCAACTGGT TAAAGGAARAAAGTAACCAGG
AAGTGTTCTCATTTGTTTTTAAAAATGAAAATGT TCAACTGAATGGAAAAGATATCGGATGGAATA
GTTACAAAAARGAGCTGCAGGAGGACGAGCTCGAAATCTTTACAACGAGGAGCGGARACTACTTGGG
ACCAAAGCGAGGACATGGAATGGGAAACCACAGTGGATGAAATG CCAAAAAG GTATTCATTT
TTGATTCTTTGGTTAAAAAATGTTTATTTGAAGTGCTTAACACAAA ATATT TGATG
TTAATTGGTTTGTGCAACATGAATGGGGAARA GGCTGGCACTGCCATGTACTAATTGGAG

CAARARAGACTA GT
GTGTTCTTTTTGGAAACATGATTGCTTACTATTTTTTAACT AAAAAGAAAATAAGCACTAGTCCAC
CAAGAGACGGAGGCTATTT TCTTAGCAGTGACTCTGGCTGGARAACTAACTTTTTAAAAGAAGGLG
AGCGCCATCTAGTGAGCAAACTATACACTGATGACATGCGGCCAGAAACGG TGAAACCACAGTAA
CCACTGCGCAGGAARCTAAGCGCGGCAGAATTCAAACTARAAAAGAAGTTTCTATTAAAACTACAC
TTAAAGAGCTGGTGCATAAAAG TAAC CTCACCAGAGGACTGGAIGATGATGCAGCCAGACAGTT

CATTGARATG GGCTCAACCAGG TGGAGAAAACCTGCTGAARAATACGCTAGAGATTTGTACAC
TAACTCTAGCCAGAACCAAAACAGCATTTGACTTAATTTTAGAAAAAG CTGAAACCAGCAAACTAA
CCAACTTTTCACTGCCTGACACAAGAACCTGCAGAATTTTTGCTTTTCATGGCTGGAACTATGTTA

ARGTTTGCCATGCTATTTGCTGTGTTTTAAA CAAGGAGGCARAAAGAAATACTGTTTTATTTC
ATGGACCAGC CAGCACAGGCAAATCTATTATTGCACAAGCCATAGCACAAGCAGTTGGCAATGTTG
GTTGCTATAATGCAGCCAATGTAAACTTTCCATTTAATGACTGTACCAACAAGARCTTGATTTGGEG

ARAAGGCA TG.
ATGAGAACATTACAGTGGTCAGAATAGGCTG CGAAGAAAGACCAGAACACACTCAACCAATCAGAG
ACAGAATGCTTAACATTCATCTAACACATACCTTGCCTGGTGACTITGGT TTGGTTGACAAAANTG
AATGGCCCATGATTIGTGCT TGGTTGCGTARAGAATGGTTACCAATCTACCATGGCAAGCTACTGTG
CTAAAT! GGGGCAAAGTTCCTGATTGGTCAGAAAACTGGGCGG GCCAAAGGTGCCAACTCCTATAA
ATTTACTAGGTTCGGCACGCTCACCATT ACCGARAAGTACGCCTCTCAGCCAGAACTATG
CACTAACTCCACTTGCATCGGATCTCGAGGACCTGGCTTTAGAGCCTTGGAGCACACCAAATACTC

C CACTGCAGAAACCCAGAA GGAAGCTGGTT C

G
AGAAAGACTTCAGCGAGCC AACTTGGACTAAGGTACGATGGCGCCTCCAGCTAARAGAGCTA
ABAGAGGTAAGG GGGATGGTTGGTT%%TGGGGTATTAATGTTTAATTACCTGTTTTACég

ACAT TCCTTA Al
CAAACCAAGGACGCCAAAGACTGGEGGAGGCAAGGTTGGTCACTACTTTTTTAGAACCAAGCGCGC
TTTGCACCTAAGCTTGCTACTGACTCTGAACCTGGAACTTCTGGTGTAAGCAGAGCTGGTAAACGC
ACTAGACCACCTGCTTACATTTTTATTAAC CAAGCCAGAGCTAAARAAAAACTTACTTCTTCTGCT
GCACAGCAAAGCAGTCAAACCATGAGTG, GGCACCAGCCAACCTGACAGCGGAAACGCTGTCCAC
TCAGCTGCAAGAGTTGAACGAGCAGCTGACGGCCCTGGAGGCTCTGG GGGTGCEECGCTCTCECGG
GETGGGATTGGTGTTTCTACTGGGTCTTATG ATAATCAAACGCATTATAGATTCTTGGGTGACGGC
TGGGTAGAAATTACTGCACTAGCAACTAGACTAGTACATTTAAACATGCCTAAATCAGAAAAC AT
TGCAGAATCAGA CAATACRACAGACACATCAGTCAAAGGCAACATGGCAAAAGATGATGCT
CAT GAGCAAATTTGGACACCATGGAGCTTGGTGGATGCTAATGCTTGGGGAGTTTGGCTCCAGCCA
AGTGACTGGCAATACATT GCAACAC CATGAGCCAGCTTAACTTGGTATCACTTGATCARGAAATA
TTCAATGTAGTGCTGAAAA TTACAGAGCAAGACTTAGGAGGTCAAGCTATAAAAATATACAAL
AATGACCTTACAGCTTGCATGATGGTTGCAGTAGACTCAAACAACATTTTGCCATACACACCTGCA
GCAAACTCAATGGRAACACTTGGTTTCTACCCCTGGAAACCAACCATAGCATCACCATACAGGTAC
TATTTTTGCGTTGACAGAGATCTTTCAGTGACCTACGAAAAT:! GAAGGEAS%%{X%%%S%EQAT

GTGATGGGAACACCAARAGGAATGAA' TCTCAATTTTTTACCATTGAG CA
TTGCTCAGAACAGGGGACGAATTTGCCACAGGTACTT ACTACTTTGACACAAATTCAGTTAARARCTC
ACACACACGTGGCAAACCAA CTTGGACAGCCTCCACTGCTGTCAACCTTTCCTGAA CT

GACACTGATGCAGGTACACTTACTGCTCAAGGGA CAGACATGGAACAACACAAATGGGGGTTAAC
TCGGTGAGTGAAGCAATCAGAACCAGACCTGCTCAAGTAGCATTTIGTCAACCACACAATGACTTT
GARGCCAGCAGAGCTGGACCATTTGCTGCCCCAARAGTTCCAGCAGATATTACTCAAGGAGTAGAC
ARAGAAGCCAATGCCAGTGTTAGATACAGTTATGGCAAACAGCATGGTGARAATTGGGCTTCACAT
GGACCAGCACCAGAGCGCTACACATGGGA GAAACAAGCTTTGGTTCAGGTAGAGACACCAANGAT
GGTTTTATTCAATCAGCACCACTAGTTGTTCCACCACCACTAAATGGCATTCTTACARATGCARAAC
CCTATTGGGACTAAAAATGACATTCATTTTTCAAATGT{%EE%%CAGCTATGGTCCACTAACTGCé

TACGGTACATTTTTCTGGAAAGGAAAACTAACCATGAGAGCAAAACTTAGAGCTAACACCACTTGG
AACCCAGTGTACCAAGTAAGTGCTGAAGACAATGGCAACTCATACATGAGTGTAACTAAATGGTTA
CCAACTGCTACTGGARACATGCAGTCTGTGCCGCTTAT. AACAAGACCTGTTGCTAGAAATACTTAC
TAACTAACCATGCTTTTT CTTTCTGTACTTCATATATTATTAAGACT TAAAGATACAACATAGA
AATATAATATTACGTATAGATTTAAGAAATAGAATAATATGGTACTTAGTAACTGTTAARAATAAT
AGRAACCTTTGGAATAACAAGATAGTTAGTTGGTTAATGTTACA' TAGAA 'AAGAAGATCATGTATAA
TGAATARAAGGGTGGAAGGGTGGTTGGTAGGTTARTGTTAGATAGAA GAAGATCATGTATAAT
GAATAAAAGGGTGGAAGGGTGGTTGGTAGGTATTCCCTTAGACTTGATGTTAAGG CCAAAARAAAT
AATAAAACT TTTTTAAAACTCAACCAAGACTACTGTCTATTCAGTGAACCAACT AACCATTAGTA
TTACTATGTTTTTAGGGTGGG GGGTGGCGAGATACATGTGTTCGCTATGAGCGAACTGGTACTGGT
TGGTTGCT GCTCAACCAACCAGACCGGCAAAGCCGGTCTGGTTGGTTGAGCGCAACCAACCAG
%CCAGTTCGCTCATAGCGAACACATGTATCTCCCACCCTCCCACCCTAAAAACATAGTAATACTAA
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GOOSE PARVOVIRUS, COMPLETE SEQUENCE, GENBANK ACCESSION NO NC 001701

CTCA'I‘T AGGGTTCGTTCGTTCG AACCAGCCAATCAGGGGAGGGGGAAGTGACGCARGTTCCEG
TCACATGCTTCCGGTGACGCACATCCGGTGACGTAGTTCCGGTCACGTGCTTCCTGTCACGTGTT
TCCGGTCACGTGACTTCCGGTCATGTGACTTCCGGTGACGTGTTTCCGGCTGT AGGTTCGACCAC
GCGCATGCCGCGCGGTCAGCCCAATAGTTAAGCCGCGAAACACGTCACCGGAAGTCACATGACCGG
AAgTGCéCGTGACCGSAAACAC TGACAGGAAGCACGTCGACCGGAACTACGTCACCGGATGTGCGT

TTATTATTAGATTATCATCGGATATTGATCAARGATGTCCCCGGTCTGTCTCTTAACTTTGTAGAA
TCGCTTTCTACCGGAGTTTGGGAGCCCACGGCCATCTGGAACATGGAGCATGTGAATCTACCGAT
GGTGACCTTGGCAGAGAAGATCAAGAACATTTTCATACARAGATGCGAATCAGTTCAACCAGGACG
ARACGGACTTCTTCTTTCAACTGG GAAGGCAGTGAGTACATTCATCTTCATTGCTGTATTGCC
CAGGGCAATGTACGGTCTTTTGTTCTCGGGAGATATATGTCTCAGA' TAAAAGACTCTATCATAAG
AGATGTATATGAAGGGARACARAATCAAGAT CCCCGATTGGTTTGCTATTAC CCAAGAGG!
GAGGACAGAATAAGACCGTGACTGCAGCATACATACTGCATTACCTTATT AAAAAGCAACCT
GAACTGCAATGGGCCTTTACCAATATGCCTTTATTCACTGCTGCTGCTCTTTGTC CAAAAGCG
GCAAGAATTGCTGGATGCATTTCARGAAAGTGATTTGGCTGCCCCTTTACCTGATCCTCAAGCAT
CAACTGTGGCACCGCTTATTTCCAACAGAGCGGCAAAGAACTATAGCAACCTTGTTGATTGGCTC
ATTGAAATGGGGA ATCTGAGAAGCAATGGCTCACTGAGAACCGAGAGAGCTACAGAAGCTT
TCAAGCARAC TTCTTCAAATAATAGACAAGTGAAAGCTGCACTGGAAAATGCCCGTGCTGAAATGT
TATTGACAAAG. CTGCAACTGATTACCTGATAGGAAAAG CCTGTCCTGGATATAACTAAGAAT
AGGGTCTATCAAATTCTGAAAATG. 'AACTACARCCCTCAATACATAGGAAGTATCCTGTGCCG
CIGGGTGAAGAGAGAGTT CAACAAAA ARACGCCATATGGCTCTACGGACCTGCCACCACCGGGA
AGACCAACAT GCAGAAGCTATTGCCCATGCTGTACCCTTCTATGGCTGTGTTAACTGGACTAAT

GAGAACTTTCCTTTTAATGATTGTGTTGATAAAAT ATTTGGTGGGAGGAGGGAAAAATG
TAATAAGGTTGTTGAATCTGCAAAAGCAAT TGGGAGGGTCTGCTGTCCGGGTAGACCAGAAAT
GTAAAGGATCTGTTTGTAETGAACCTACTCCTG TTATTACTAGTAATACTGATATGTGTATG

ATTGTTGATGGCAACTCTACTACAATGCGAACATAGAATACCATTAGAGGAGCGTATGTTTCAAAT
TGTCCTATCACATAAATTGGAGCCTTCTTTTGGAAAAARTTTCTAAAAAMGANGTCAGAGAATTTT
CAAATGGGCCAATGACAATCTAGTTCCTGTTGTGTCTGAGTTCAAAGTCCGAACTAATGAACAA
ACCAACTTGCCAGAGCCCGTTCCTGAACGAGCGAACGAGCCGGAGGAGCCTCCTAAGATCTGGGC
TCCTCCTACTAGGGAGGAGTTAGAAGAGCTTTTAAGAGCCAGCCCAGAATTGTTCTCATCAGTCG
TTCCTGTGACTCCTCAGAACTCCCCTGAGCCTAAGAGAAGCAGGAACAATTACCAGGTA
CGCTGCGCTTTGCATACTTATGACAATTCTATGGATGTATTTGAATGTATGGAATGTGAGAAA
AAACTTTCCTGAATTTCAACCTCTGGGAGAAAATTATTGTGATGAACATGGGTGGTATGATTGTG
CTATATGTAAAG GTTGAAAAATGAACTTGCAGAAATTGAGCATGTGTTTGAGCTTGATGATGCT
GAAAATGAACAA TAAAGATGACTCAAAGCAGAIATGTCTACTTTTTTAGATTCTTTTGAAGAGTG
GTATG AGACTGCAGCCGCCTCGTGGCGGAATCTGAARGCTGGAGCCCCTCAGCCAAAACCAAACC
CAGTCTCAGT CTGTGTCTCCAGACAGAGAACCCGAACCGARRAGATAATAATCGGGGCTTTGTA
CTTCCTGGCTATAAGTATCTTGGGCCTGGTAACGGCCTGGATAAA%GCCCA CTgTCAAT GGC

ACGACAAGGCCTATGACCAGCAGCT

ATATAAAATTCAAT CACGCTGACCAGGACTTTATAGATAGCCTCCAAGACGACCAGTCATTCGGA
GGTAATCTTGGAAAGGCTGTA' CAGGC CAAAAAA TCTTAGAGCCATTTGGCCTAGTAGA
AGATCCTGTCAACACGGCAC! CAAAAAAAAAT GG GCTTACTGACCATTACCCGGT.
TTAAGARGCC TAAACTTACCGAGGAAGTCAGTGCGGGAGGTGGTAGCAGTGCCGTACAAGACGG
GGAGCCACCGCGGAGGGCACCGAACCTGTGGCAGCATCTGAAATGGCAGAGGGAGGAGGCGGAGC
TATGGGCGACTCTTCAGGGGGTGCCGATGGAGTGCGTAATGCCTCGGGAAATT GGCATTGCGATT
CCCAATGCATGGGAAACACAGTCATCACAARGACCACCA AACCTGGGTCCTG CCAAGCTACAAC

AACCACATCTACAAAGCAATTACCAGCGGAACCTCTCAAGA TCCAG TATGCAGGATA
CAGTACCCCCTGGGGGTACTTTGATTTCAACCGCTTCCACTGCCACTTCTCCCCTAGAGACTGGC
AGAGACTTATCAACAA CATTGGGGAATCA ACCCAAGTC AAATTCAAGATCTTCAATGTC
CAAGT AAAGAAGT ACAACGCAGCATCAGACAAAGA CA CACCTCAACAAT

TCAAGT ACGGATGATGAGCATCAACTCCCGTATGTCCTGGGCTCGGCTACGGAAGGCACCA
TGCCGCCGTTCCCGTCGGATGTCTATGC CTGCCGCAGTACGGGTACTGCACAATGCACACCAAC
CAGAATGGA GCACGGTTCAATGACCGTAGTGCATTSTACTGCTTAGAGTéCTTCCCTAGTCAGAT

TGAGAAAAG GAATTCAAAGAGATGGAACCCAGARAATCCAGTTCACCAGTAATTTCAGTAACAGA
ACAAGCATAATGTTTGCACCTAATGAAACTGGTGGATATGTAGAAGATAGATTGATTGGAACCAG
ATATCTAACTCAAAATCTGTARATTCTGTGTARAAAT TCARATAAAGCACTTCCTGGCGCGCAAR
ATATCCTCTTGTCCTTGAGTCTCATTGGAGGGTTCGTTCGTTCGAACCA CCAATCAGGGGAGGG
GGAAGTGACGCAAGTTCCGG CA G GACGCACATCCGGTGACGTAGTTCCGGTCA
CGIGCTTCCTGTCACGTGTTTCCG AC TCCGGTCATGTGACTTCCGG GACGTGTTT
CCGGCTTAACTATTGGGCTGACCGCGCGCATGCGC TGGTCAACCTAACAGCCGGAAACACGTCA
CCGGAAGTCACATGACCGGAAGTCACGTGACCGGAAACACGT ACAGGAAGCACGTGACCGGAAC
TACGTCACCGGATGTGCGTCACCGGARGCATGTGACCGGAACTTGCGTCACTTCCCCCTCCCCTG
ATTGGCTGGTTCGAACGAACGAACCCTCCAATGAGA
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ﬁgA%g PARVOVIRUS %ASCOMPLETE GE§OME3 GENBANK AgCESSIOgsgo

CGCCCCACCCCTAGTGATCGCGCGCGCTCTCTCTTGGGGCCTGACGGCCGAAGGCCGTCAGCT
GCCGAGCTTCGCTCGGCAGGCCCCAAGAGAGACCGCGCGCGATCACTACGGGGTGCGGCGAGTG
CCCTGCTCAACGGGTTTTTTGGTGGGC AGCAATGACGTCAGCGGACATGTCTGGACATGTC
TTTGAGCAAGTCCATATAAGGAGTTCCGCCGGATATGCAAATGAGCAATCGCGCARAGCATTT
TGGGTAGTCACCATCGAATAARAAGGACAGCAA GAAAGATGACGCCCCATAATTTTAA AGGAA
TTTTAACCATGGCGTTTTACGAGGTTGTGTTTCGTTTGCCARGAGA ARCAACTTGTTGG
ATGAAGATAGATATCAGCCAGAGTTGAAAGAAGAAGA TGACTGGCCTGAGGAATATTTAACCA
GTGAAGA TGCCAGCTTTATCGGACTAGCGTATGCTGTGCTAAGTGAAATTCGGAGATTCTTTG
GAAAGGAACTACAATGGTTTGCCCAGGTTGAATGGTGTCCTACTGCTGGTTACCACATGCATG
TTTTGTTGAACCATCCTAAGCTGAGTAACCAGACTTATGGAAGARAGGTCAATGAACTGGCTT
GCCGTATAGTCGATACCTTTGGCCTAATTAATCCAGAAGAAGTCATCAGTACCCATTATGTTA
AAAGCAACTATGGACATAAARA! GTGAGAGTCATTCACCTAGAGTCTTATTTGAAGAACTACT

AAG TGC
AGAGATCGGAGCTAGCGACTGTTCCTAAGCAACCAGAGAA TCCGG GGGAGACGGACCGGCAC

GTTCGGTGAAACATGGAA
TTACTACAGAACGAGAATTCTGCCACGCCAACCGCCCTTTGTACCTGTCTATGCTGGCTTCTA
CTTCGGGTGCTGGGCAGATTAAAAGAGCGCTGGACCAGGCGAAACACATGATGACCAGCACCA
TGTCAGCAGAGGATTACCTGACAACAGAAGAGGATGTGATCGAACCACCTACTGAAAA TAGAA

TCTACAAGATTATGAAACTGAATCGCTATGATCCAGAACTAGCAGCTGCTCTCTTCTACGGCT
GGACCTGCAAGAACTTTGGCAAGAGAAACACCATCTGGCTGTATGGTCCAGCTACTACCGGCA
AAACCATCATCGCTCAAGCTATTGCACATGCTGTTAAACTGTTTGCTGGTGTTAATTGGACTA

T

TCAARAGGCAAACCCGCTGAAATGTGTCC TCAAACACCCTGTATTATTACTA CAATACTAACA
TGTGTCAAGTATATGATGGTAATAGT TCTAGCTTTGAGCACCAAGAACCCCTAGAGGAACGCA
TGTTTATGTTCAGACTTAAT ACTAAACT! GCCATCGACCTTTGGCAAGATCACAGAAGAGGAAG
TCAAACAGTTTATTACCTGGGGGAGGAGCTTARAGGTTCAAGTTCCA! AGTTCAGAGTGC
CTACCACAGGAGAGTAT AAAAGGCCAGCCCCCGAGGCGAAAGCTCATTCTTCGGATGAGCCGC
CAAAAGAGAAGGTCGCGCGTATTGATGACTCTCTARCCAGGTATGTTAACAATATTGATGAGT
CAGCTACCAGTAGAGAAATGTTTCTAGAGATTGCTAATACTAATCAATGTATGT TGCATCATT
GCTTTTCTTGTACCGAATGTTATCCTGAATTGCTTGATGACATGGACAAGCGAACAATARACTT

CTGATAACAGATATGGATTTTCTCGATGATT TCTTTGCAGATAAATATAAAGAGACTGTTAA

CGAAC GTAAAC TCCTAAACCTGTAARACACATTAGCGAAGCTCACTCGCAACC
GGCAGCAGGAGGGGCTTTGTGGTGCCTGGGTATCGGTATCTTGGGCCTGGTAATAGCTTGGA
CCGTGGAAAGCCC TAA AAAGCAGA CG GGCT! AAAAAGC CGATCAAGAATACGATCA

ACAGCTTARAGC ACAATCCCTA TAAAAT AATCACGCCGGACGAACAGTTCCAGAA
AGACCTACAAGGTGATACCAGTCTAGCC CAACG GGCTAACGCTCTATTT AAGGCAAANA
GACTCTACTAGCGCCCCTTGGCCTAGTAGAGACCCCTG CGGCAAAACGTCTGAARAGCACAA
ATTAGACGAATACTA TRAAAGCTAAAAAGGE AAACAAGGCTTGCAGATACCAGCTCCACC
TAAAGGCGGAGAA G AA CTACAT GTCACAA AGGGAGCCCAGCAGGTTCCGATAC
TAGCGGCACATCTGTCATGGCTACAGGAGGAGGCGGTCCGATGGCAGAC GATAACCAGGGCGC
CGAGGGAGTGGGTAATTCCTCAGGTGATTGGCATTGCGATACCAAGTGGATGGGAGACCACGT
CATTACAARGTCAACCA( AACTTGGGTGCTCCCCACTTACGGGAA CATCTCTACGGGCCTAT
CAACTTTGACGGCACCACAGGTT CGGGTGCTAATG GCCTATGCAGGATACAAGACTCCCTG
GGGGTACTTTG CAATCGATTCCATTGCCACTTCTCCCCCCGAGACTGGCAAAGACTCAT
CAACAA CCACACAGGCATCAGGCCGAAAG ACTCAAARTCAAAGTCTTTAACGTCCAAGTCAA
AGAAGTTACAACACAAGATTCAACGAAAACAATTGCCAACAATCTCACCAGCACCGTACAGAT
CTTTGCGGACGAGAACTACGACTTACCATATGTATTAGGCAGTGCTACACAAGGCACATTTCC
TCCATTTCCCAATGATGTATTTATGTTACCACAATATGCTTATTGTACACTTCAAGGAAATTC

GAAATTTG AGATAGAAGTGCCTTTTATTGTTTAGAATATTT CCTTCACAAATGCTGAG
GAAAC TTTGAGTTCCAGTT GAAGAAGTTCCCTTTCATTCTGGATGGGC
ACAGAGTCAAAGCCTAGACAGATTGATGAATCCGTTG TTGATCAATATCTGATAGGAGACTA
TGGAACAGATGCATCAGGAAACCTTATTTATCACAGAGCTGGTCCAAATGATTTGAATGAATT
CTACAAGAATTGGGCACCTGCACCCTATGAATGTATCCAGAATATTAACAGCAGTGATAATAC
CAAGAATGCTAATTCTATAAATGGTTCAAATTCTACCAACAARTGGGGACTACAAGGAAGACA
AGCATGGGATGCTCCAGGATTTGTTCAAGCTAGTACCTATGAAGGTGCAGCAGCAGGACAATC
TCTTCTTAATGGCGTACTTACTTTCGATARAAGTTCA GCTACTACTTCATCTCCAGCTGCTAC
TGCAGTAAACAGAACAATTGAA GACGAAATACAGGGTACC TAATTTTGGTAATGCTAGAAA
TAACATTGTTGCTATCAATCAAC. AAACGAAAGG AACARAAT CAACAGGTAGTACATCTCA
ATTTGAGACAATGCCAGGTATGGTG TCTAA' GAGACATTTACTTACAGGGGCCTATTTG
GCTAAAATTCCAAATACAGAT GGACATTTTCATCCTTCTCCCA AATGGGTGGTTTTGGATT
AAAACATCCTCCGCCTATGATTCTGA CARARATACACCAGTTCCTGCTGATCCTCCAACTAC
CTTCAATCCAATGCCACAGACTAGTTTCATTACTGAATACAGTACAGGACAAGTAACTGTTGA
AATGTTGTGGGAGGTAC GAAAGAATCCTCCAAAAGATGGAATCCAGAAGTACAGTTTACTTC
TTTGGAACTTCAGATCCAGCTGTTGATGCGAATACCGTTTGGAATTAATAATTTGGGTAC
TTATGTTGAATCTAGACCTATTGGAACTCGTTATATTTCTAAACACTTGTAAATAA ARAAAT
TGTCAAATTTGCACTAAGAATTGTTGTCACGTGGTTGTTTACATGCTTGCTAAAACACGCCCA
CCAAAAANCCCGTTGAGCAGGGCACTCGCCCCACCCCTAGTGATCGCGCGCGCTCTCTCTTGG
GGCCTGCCGAGCGAAGCTCGGCAGCTGACCGCCTTCGGCCGTCAGGCCCCARGAGAGAGCGCG
CGCGATCACTAGGGGTGGGGCG

FIG. 23
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SNAKE ITR EGFP VECTOR PLASMID (8 TR-eGFP)
GIGGCACTTTTOGGGGAAATCTGCGCGGAA A TTTITCTAAATACATTCARATATGTATCCGCTC
AMAGA@ATMCWIGATMANCHMTAMATMAAAAAMAAGAGTAIGAGTRHWW
TICCCTTITTIGCGGCA 'TGAAR

COGCTTTTTTGCA TGGGGGA
GGRACOGGAGCTGAATGARGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGC
GCAM@AWMCIGG@&AAWACHACNFAG@I&CEGC%ACMTEATAGMIGGAMGGCCGATMAGH
\TTGCTGATAAATCTGGAGOCOGTGAGOGTCEGTC

GCAGGACCACTTCTGCGCTCGGCCCTTCOGGCTCGCTGGTTT
TOGCGGTATCATTGCAGCACTCGEGCCAGATEGGTARGCCCTCCOGTATOGTAGTTATCTACACGACGGGGAGTCAGG
CARCTATGGATGAACGARMATAGACAGATCGCTCAGATAGGTGCCTCACTGATTAAGCATTGGTAARCTGTCAGACCAA
G'I'I‘I‘ACI‘CATA'IZATACI‘ITAGATIGA AAAACTTCATTTTTAATTIAAAAGGATCTAGGTGAAGATCCTTITIGA
AATCTCATGACCAAAATCCCTTAACGTGAGT T T TCGTTCCACTGAGCCTCAGACCCOGTAGAAAAGATCAAAGGAT
TCCTTTTITICTGCGOCT. CAAAAAAACCACOGCTACCAGOGGTGGTTIGT
TCAAGAGCTACCAACTCTTTTTCOGAAGGTAACTGGCTTCAGCAGAGOGCAGATACCAAATACTGTCCT
AATCCTGT

TCTAGTGTAGCOGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCT.
CAGTGGCGATAAGTCGTGTCTTACCGGGTTGGA! OGATAGTTACCGGATAAGGCG
< 2 OSGGGEGTTOGTGCA C'AGCCCAGCI'IGGAGOGA%A Cg%‘ACA CTGAGATACCT
CAGCGTGAGCTATGAGAARGCGCCA! GGT.
GAACAGGAGAGCGCACGAGGGAGCTTCCAGGGEGAAACGCCTCGTATCT T TATAGTCCTGTCGGGTTTCGCCACCTC
CTTGAGCGTCGATTTTTCTGATGCTCGTCAGGGGGGOGGAGT CGCCAGCAA
CTTTIGCTCACA ATCCCCTGATTCTGTGGATARCCGTA
TTACCGCCT ITTGAGTGAGCTGATACCGCTOGCOGCAGCCGAACGAS o TCAGTGAGCGAGGAAGOS
TGCAGCTGGCA
TTAATGTGRGTTA( CTCATTAGGCACCCCA ACACT
TTATGCTTCOGGCTCGTA \TAACAATTTCACACAGGAARCAGCTATGACCATGAT
TACGCCARGOGCGCAATTAACCCTCACTAAAGGGAA COGGGCCCCCCCTOGAGGTOGACGGTAT

CCCTAGTGA GCIG
CCAAGAGAGAGOGCCOGOGATCACTAGGCGTGCEECEACTGCCCTGCTCAACGGGET
TTTTIGGTGECOGGAGCAATGRCGTCAGCCGACATGTCIGGACATGTCTTIGAGCAAGTCCATATARGGAGTTCOGC
CGGATATGCARATGAGCAATCGCGCAARGCATTTTGGGTAGTCACCATGAATAAAAAGGACAGCARGARAGATGACG
CCQCCATAATTTTAATAGGRATTTTAACCATGTTCTTTCCIGCGTTATCCCCTGATTCIGTGGATAACCGTATTACCG
GITCAGCTGATACCGCTCCCCGCA GOGCAGCGAGTCAGTGACCOGACGARGOGGARGAG

CCITIGA GCCGAACGACCGA(
CGCCCAATACGCAAACCGCCTCICCCOGOGOGTTGGCOGATTCATTARTGCAGCTGGCACCACAGGTTTCCCGACTG
GTGAGOGCAACGCAATT. CACTCATTAGGCACCCCAGGCTTTACACTTTATGC

TCA(
GCATTTTTTTCACTGCATTICTAGTTGTGGT TTGTCCAAACTCATCARTGTATCTTATCATGTCTGGATCCCOGOGGE
CGmACTmTACAGCNGPC@mCCGAGmmATmCGGICACGAA@C@GCAGGACCAmm
CCCTTCIOGTTGGGGICTTIGCICAGGGOGGACTGGGIGC ICAGGTAGTGGT TG TCGGGCAGCAGCACGGGGCCGTC
GCOGATGEGGETGT TCIGCTGGTAGTGGTCGGCGAGCTGCACGCTGCOGTCCTCGATGT TG IGGCGGATCTTGAAGT
TCACCTTGATGCOGTTCTTCIGCT TG TCGGCCATGATATAGACGT TG IGGCTCTTGTAGTIGTACT CCAGCTTGTGC
CCCAGGA TGOGGTTCACCACGGETGTCGCCCTCGAACTT
CACCTCGGOGCCEETCTIGTAGTTGCOGTCGTCCTTCARGAAGATEGTGOGCTCCTGGACGTAGCCTICGEGCATEG
S GTGAMAMWNCPI@TGIGGP&GGGMG&GCNAMCACMCBCMAGGI@GGGIGGTC

COGACGCCTGGCCCAGGECACGGGCAGCTIGCOGGTGGIGCAGATGARCT TCAGGGTCAGC TIGCOGTAGGTGGCATC
GCCCTOGOCCTCGCOGGACACGCTGAACT TGTGGCCETTTACGTCGCCGTCCAGCTOGACCAGGATCEGGCACCACCC
OGGTGAACAGCTCCTOGCC CCATGCTGGORACCECTECATCCORCGCOGOGGCTACARTTOOGCAGCTT
TTAGAGCAGAAGTAACACTTCOGTACAGGCCTAGARGTAARAGGCAACATCCACTGAGGRGCAGT TCITIGATTIGCA
CCACCACOGGA! TCCGGGACCIGAAATAAAAGACAAAAAGACTAAAGTACCAGHAACTPICIGGITTTTCAGPTCC

TCGAGTACCGGATCCTCTAGAGTCCGGAGGCTGEATOGGTCCOGETG TGGAGCTCAAARCAGCGTGGA!

GCGT! macmmccmmcrmmmmmmmcmm@mmmcm
ACGACATTTIGGRAAGTCCOGTTGATTTTGGTGCCARAACARACTCCCATTC

ACGTCAATCGGGTGGA GICABACCGCTATCCACGCCCATTGATGTACTGCCAAAACCG
CATCACCAT&TAMRG(I;ATGACI‘AATACETAGATGB\CIGCCAAGTAGGAAAGPCC@\ AAGGTCATGTACTGGG
AATGCCAGGCOGGGCCATTTACOGTCATIGACGTCAATAGGCEGCGTACTIGGCATATGATACACT TGATGTACT
GCCAAGIWGCAGI'ITACCGTAAATACTCCACCCATICACGPCAAICGAAAGI‘CCCP ATTCCOGTTACTATTGAQGT
CAA TTTACOGTAAGTTATGTARCGGGTACCCGGGGATCCT
CTAGAGTCGACCTGCAGTARACAGAACAAT TGARGACGAAATACAGGGTACCAATAATTTTGGTAATGCTAGAAATA

ACATTGTIGCTATCARTCAACAAACGAAAGGAACAAATCCAACAACAGGTAGTACATCTCAA' CAATGCCA
CGGTATGGIGTCGTCTAATAGAGACATTTACTTACAGGGGCCTAT TTCGGCTARAATTCCARATACAGATGGACATTT

TCATCCITCTCCCAGAATGGGTGGT T T TGGATTARAACATCCTCCGCCTATGATTCTGATCAAAARTACACCAGTTC
CTGCTGATCCTCCAACTACCTTCAATCCAATGCCACARGACTAGT TTCATTACTGAATACAGTACAGGACAAGTARACT
G'I'IGAAA’ICTI‘GIG&AGGTA(‘AGAAAGAAT TGGAATCCAGAAGTACAGTTTA
TGGAATACCGTTTGGAATTAATAATTTGGGTACTTATGTIGAATCTAGACCTATIG
MMATAWMQWMTMTMWMMMM
TTTA mmmmmmmmmm&cmcmeg&m
GCTCTCICTTGCGGCCTCC! COGGCCTTCOGCCGTCACGCCCCARGAGAGAGCGCGOG

GTGAGTCGTATTACGOGOGCTCAS CAACG' CTGGGAAAACCCTGGCGTTACCCAAC
TT. T CCTTTCGCCAGCTGGOGTARTAGCGARGAGGOCCGCA
TGGOGARTGGGACGCGCCCIGTA TTAAGCGOCGOGGGTGIGGTGGTTACGOG
CAGCGTGACCGCTACACTTGCCA CCCTTCCTTTCTOGCCAS
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SNAKE REPCAP2 PLASMID (PSNREPCAP2)

ATCAGAGCAGATTGTACTGAGAGTCCACCATATGOCGTCTGARATACCCCACAGATGCGTAAGGAGRAARTACCGCA
TCAGGAAATTGTAAACGTTAATAT TTTGTTAAAAT TOGOGTTAAATTTTIGTTAAATCAGCTCATTTTITAACCAAT
AGGCOGARATCGGCAAAATCCCTTATAAATCAAAACAATAGACCGAGATAGGGTTGAGTGTIGTICCAGTTIGGAAL
AAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCARAGGGCGAAAPACCGTCTATCAGGGCGATGGCCCACTACG
TGARCCATCACCCTARTCARAGT TTTT TCGGGTCGAGGTGCCCTARAGCACTAAATCGGAACCCTAARGGGAGCCCCC
GATTTAGAGCTTCACGGGGAAAGCOGGOGAACGTCGOGAGGARGGAAGGGAAGARAGCOGARRAGEAGCGGGOGCTAGG
GCGCTGGCAAGTGTAGOGGTCACGCTGOGCGTAACCACCACACCCGCCGCGCTTARTGOGCCGCTACAGGGCGCGTC
GOGCCATTOGCCATTCAGGCTGOGCAAC TG TIGEGARGGGCGATOGGTGOGGGCCTCTTCGCTATTACGCCAGCTGG

GCCAGTGAATTGTAATACGACTCACTATAGGCGCGAATTCGAGCTCGCAGCGGACATGTCTGGACATGTCTITGAGCA
AGTCCATATAAGGAGTTCCGCCGGATATGCAAATCGAGCAATCGOGCAARGCATTTIGGGTAGTCACCATGAATARRA
AGGACAGCARGAPAGATGACGCCCCATAATTT TARTAGGAATTTTAACCATGCCGTTITACGAGGTIGTGTITOGTT
TGCCARGAGACAATAACAACT TGTTCGATGAAGATAGATATCAGCCACGAGTTGAAAGAAGANGATGACTGGCCTGAG
GAATATTTAACCAGTGAAGATGCCAGCTTTATCOCGACT AGCGTATGCTGTGCTAAGTGAAATTOGGAGATICTTTGG
AARGGAACTACARATGGTTIGCCCAGGTTGAATGGTGTCCTACTGCTGGTTACCACATGCATGTTTIGTTGRACCATC
CTARGCTGAGTAACCAGACTTATGGAAGAARGGTCAATGAACTGGCTTGCOGTATAGTOGATACCTTTGGCCTAATT
AATCCAGAAGAAGTCATCAGTACCCATTATGTTAAAAGCAACTATGGACATAAAAAGGTGAGAGTCATTCACCTAGA
GICTTATTTGARGAACTACTTTTTCAGAAAGACTTTAGCTCCTCCCAATTATACOGAGGARGGAGACTATARAAGAG
AGGAAGAAGTOGTGCTGTGGGCATTTACGARTATCGTCGCTTGGAAGCCATTCGTGCGGAATCTCATCAAGAGATCG
GAGCTAGCGACTGTTCCTAAGCAACCAGAGARTCOGGCGEERAGACGGACCGGCACCTCGAGTGACTGCAGGAACCCG
CCATTTTATGGAAACCATCGACTGGTIGGTGRARCATGGAATTACTACAGAACGAGAATTCTGCCACGCCAACCGCT
CTTTGTACCTGTCTATGCTGGCTTCTACT TOGCGTGCTGGGCAGATTAAAAGACGCGCTGGACCAGGCGARACACATG
ATCACCAGCACCATGTCAGCAGAGCGATTACCTCGACAACAGAAGAGGATGTGATCCAACCACCTACTGARAATAGAAT
CTRCAAGATTATGRAACTGAATCGCTATGATCCAGAACTAGCAGCTGCTCTCTTCTACGGCTCGACCTGCAAGARCT
TTGGCAAGAGAAACACCATCTGGCTGTATGGTCCAGCTACTACOGGCAAAACCATCATCGCTCARGCTATTGCACAT
GCTGTTARACTGTTTGCTGGTGTTAATTGEACTAATGAAAACT TTCCCTTCTGTAACTGTOCAGGGARACTGCTTAT
CTGGTGGGAGGACCGCARGATGACAAACAAPATGG TOGAGACCECTAAATCTATACTGGGECEATCTGCTGTACCTG
TAGACATCARAGGCAAACCOGCTGAARTGTGTCCTCAAACACCCTGTATTATTACTAGCAATACTAACATGTGTCAA
GIATATGATGGTAATAGTTCTAGCTTTGAGCACCARGARCCCCTAGAGGAACGCATGTTTATGTTCAGACTTAATAC
TAAACTGCCATCGACCTTTGGCAAGATCACAGARGAGGARGTCAARACAGT TTATTACCTGGGGGAGGAGCTTARRGG
TTCAAGTTCCACATCAGTTCAGAGTGCCTACCACAGGAGAGTATAAARAGGCCAGCCCCOGAGGCGARAGCTCATICT
TCOGGATGAGCCGCCAAARGAGAAGET CGCCOGTATTGATGACTCTCTAACCAGGTATGTTAACARTATIGATGAGTC
AGCTACCAGTAGAGAAATGTTTCTAGAGATTGCTAATACTAATCAATGTATGTTGCATCATTGCTITICTIGTACOG
AATGTTATCCTGAATTGCTTGATGACATCGACAAGCGAACAATAAACTTACTCGATAACAGATATGCCIGCCGATGGIT
ATCTTCCAGATTGGCTCGAGGACACTCT CTCTGAAGGAATAAGACAGTOCTGGAAGCTCAAACCTGGCCCACCACCA

TCGACAGCGGAGACAACCCGTACCTCAAGTACAACCACGCOGACGCGGAGT TTCAGGAGOGCCTTAAAGAAGATACG
TCTTTTGCEGGCAACCTCGGACGAGCAGT CTTCCAGGCGAAAARCAGGGTTCTTGAACCTCTGGGCCTGGTTGAGCA
ACCTGTTAAGARCGGCTCOGGEAAARAAGAGGOCGGTAGAGCACTCTCCTGTGGAGCCAGACTCCTCCTCGGGAACCG
GAARAGGOGEGECCAGCAGCCTIGCAAGAAAARGATTGAATTTIGGTCAGACTGGAGACGCAGACTCAGTACCTGACCCC
CAGCCTCTOGGACAGOCACCAGCAGCCCCCTCTGGTCTGGGAACTAATACGATGGCTACAGGCAGTGGCGCACCAAT
CGGCAGACAPATAACGAGCGCGCOGACGRAGTEEGTAATTCCTCGGGARA T TGGCATTGOGATTCCACRTGGATGGGCG
ACAGAGTCATCACCACCAGCACCOGAACCTGCEGCCCTGCCCACCTACAACAACCACCTCTACAAACAAATTTCCAGC
CAATCAGGAGCCTCGAACGACAATCACTACTITGGCTACAGCACCCCTTGGGEGTATTTTGACT TCAACAGATTCCA
CIGCCACTTTTCACCACGTGACTGGCARAGACTCATCAACAACAACTGGGGATTCCGACCCAAGAGACTCAACTTCA
AGCTCTTTAACATTCAAGTCARARGAGGTCACGCAGAATGACGGTACGACGACGATTGCCAATAACCTTACCAGCACG
GTTCAGGTGTTTACTGACTOGGAGTACCAGCTCCCGTACGTCCTOSGCTCGGUGCATCARGGATGCCTCCOGCOGTT
CCCAGCAGACGTCTTCATGGTCCCACAGTATGGATACCTCACCCTGAACARCGGGAGT CAGGCAGTAGGACGCTCTT
CATTTTACTGCCIGGAGTACT TTCCTTCTCAGATGCTGCGTACCGGAAACAACT TTACCTTCAGCTACACTTTTIGAG
GACGTTCCITTCCACAGCAGCTACGCTCACAGCCAGAGTCTGGACCGTCTCATGAATCCTCTCATCGACCAGTACCT
GIATTACTTGAGCAGARCAAACACTCCARGTGGRAACCACCACGCAGTCAAGGCTTCAGTTTTCTCAGGCCGGAGCCGA
GIGACATTOGGGACCAGTCTAGGAACTGGCTTCCTGGACCCTGTTACCGCCAGCAGCOGAGTATCAARGACATCTGAG
GATAACAACAACAGTGAATACTOGTGGACTGGAGCTACCAAGTACCACCTCAATGGCAGAGACTCTCTGGTGAATCC
GGGCCOGGCCATGGCAAGCCACAAGGACGA TCTTTGGGARGC
AAGGCTCAGAGAAAACAAATGTGGACATTGAAAAGGTCATGATTACAGACGAAGAGGARATCAGGACAACCARTCCC
GIGGCTACGGAGCAGTATGGTTCIGTATCTACCAACCT CCAGAGAGGCAACAGACAAGCAGCTACCGCAGATGTCAA
CACACARGGOGTTCTTCCAGGCATGGTCTGGCAGGACAGARGATGTGTACCT TCAGEGECCCATCTGGGCAAAGATTC
CACACACGGACGGACATTTTCA( TCGGTGGATTCCGACTTAAACACCCTCCTCCACAGATTCTC

FIG. 35
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ATCARGRACACCCOGGTACCTGCGAATCCTTCGACCACCTTCAGTGCGGECAAAGT TIGCTTCCITCATCACACAGTA
CTCCACGGGACAGGTCAGCGTGGAGATCEAGTGCGAGCTGCACAAGGARAACAGCAAACGCTGCAATCCOGAAATTC
AGTACACTTCCARCTACAACAAGTCTGTTARTGTGGACTTTACTGTGGACACTARTGGCCTGTATTCAGAGCCTCGC

GAAACCOGACAGGACTATAARGATACCAGGUGTTTCCCCCTEGAAGCTCCCTCGTGOGCTCTCCIGTTCOGACCCTC
COGCTTACCGGATACCTIGTCCGCCTTTCTCCCTTCGGGARGCGTGGOGCTTTCTCATAGCTCACGCTGTAGETATCT
CAGTTCGGTGTAGGTCCTTOGCTCCARGCTCGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGUGCCTTAT
COGGTAACTATUGTCTTGAGTCCARCCCOGGTARGACACGACTTATOGCCACTGGCAGCAGCCACTGGTAACAGGATT

GATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTIGGTCIG
ACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCCGATCTGTCTATTTCGTTCATCCATAGTTGCCTIGACTC
CCCGTCGTGTAGATAACTACGATACGEGAGCCCTTACCATCTGGCCCCACTGCTGCAATGATACCGCGACACCCACG
CTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGECCRAGCACAGAAGTGCTCCTGCAACTTTAT
COGCCTCCATCCAGTCTATTAATTGTTGCCGGGARGCTAGAGTAAGTAGTTCGCCAGT TARTAGTTTGCGCAACGTT
GTTGCCATIGCTACAGGCATCGTGGTGTCACGCTCGTOGTTTGGTATGCCTTCATTCAGCTCCGGTTCCCARCGATC
AAGGOGAGTTACATGATCCCCCATCTTGTGCAAARAAGCGGTTAGCTCCTTCGETCCTCOGATCGTIGTCAGAAGTA
AGTTGGCCGAGTGTTATCACTCATGGTTATGGCAGCACTGCATARTTCTCT TACTGTCATGCCATCCGTAAGATGC
TTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCOGGCGACCGAGTTGCTCTTGCCCGGT
GTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGC ICATCATTGGAAARCGTTCTTOGGGGCGAR
AACTCTCAAGGATCTT. TCCAGTTCGATGTAACCCACTOGTGCACCCARACTGATCTTCAGCATCT
TTTACTITTCACCAGCG CAGGARGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACG
GARATGTTGAATACTCATACT TATTATTGAAGCATTTATCAGGGTTATIGTCTCATGRGCGGAT
ACATATTIGAATGTATTTAGAAARATANACAAATAGGEGTTCCGOGCACATTTCCCCGARAAGTGCCACCTGACGTC
TAAGRAACCATTATTATCATGACATTAACCTATAAAAATAGGCCTATCACGAGGCCCITTOGTC

FIG. 35 (cont.)
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RESTRICTIVE INVERTED TERMINAL
REPEATS FOR VIRAL VECTORS

RELATED APPLICATIONS

This application is a 35 U.S.C. §371 national phase appli-
cation of PCT Application PCT/US2011/020939, filed Jan.
12, 2011 which claims priority to U.S. Provisional Applica-
tion No. 61/294,181, filed Jan. 12, 2010. The entire content of
each of these applications is incorporated herein by reference.

STATEMENT OF FEDERAL SUPPORT

This invention was made with government support under
Grant Nos. GM0529299, HL066973, HL051818, A1072176
and AI007419 awarded by the National Institutes of Health.
The government has certain rights in the invention.

STATEMENT REGARDING ELECTRONIC
FILING OF A SEQUENCE LISTING

A Sequence Listing in ASCII text format, submitted under
37C.F.R. §1.821, entitled 5470-547_ST25.1xt, 454,116 bytes
in size, generated on Nov. 7, 2012 and filed via EFS-Web, is
provided in lieu of a paper copy. This Sequence Listing is
hereby incorporated by reference into the specification for its
disclosures.

FIELD OF THE INVENTION

This invention relates to modified parvovirus inverted ter-
minal repeats (ITRs) that do not functionally interact with
wild-type large Rep proteins, synthetic Rep proteins that
functionally interact with the modified ITRs, and methods of
using the same for delivery of nucleic acids to a cell or a
subject. The modifications provide a novel Rep-1TR interac-
tion that may limit vector mobilization, increasing the safety
of viral vectors.

BACKGROUND OF THE INVENTION

The adeno-associated viruses (AAV) are members of the
family Parvoviridae and the genera Dependoviruses. Sero-
types 1 through 4 were originally identified as contaminates
of adenovirus preparations (Carter and Laughlin (1984) in,
The Parvoviruses p. 67-152 New York, N.Y.) whereas type 5
was isolated from a patient wart that was HPV positive. To
date, twelve molecular clones have been generated represent-
ing the serotypes of human/primate AAV (Bantel-Schaal et al.
(1999) J. Virol. 73: 939; Chiorini at al. (1997) J. Virol.
71:6823; Chiorini et al. (1999) J. Virol. 73:1309; Gao et al.
(2002) Proc. Nat. Acad Sci. US4 99:11854; Mori et al. (2004)
Virol. 330:375; Muramatsu et al. (1996) Virol. 221:208; Ruff-
ing etal. (1994) J. Gen. Virol. 75:3385; Rutledge et al. (1998)
J. Virol. 72:309; Schmidt et al. (2008) J. Virol. 82:8911,
Srivastava et al. (1983) J. Virol. 45:555; Xiao et al. (1999) J.
Virol. 73:3994). These clones have provided valuable
reagents for studying the molecular biology of serotype spe-
cific infection. Transduction of these viruses naturally results
in latent infections, with completion of the life cycle gener-
ally requiring helper functions not associated with AAV viral
gene products. As a result, all of these serotypes are classified
as non-pathogenic and are believed to share a safety profile
similar to the more extensively studied AAV type 2 (Carter
and Laughlin (1984) in, The Parvoviruses p. 67-152 New
York, N.Y.).
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General understanding of the mechanisms required for
function at origins of replication has grown immensely since
the first prokaryotic origins were characterized. While the
DNA-protein interactions necessary for replication in
prokaryotes, lower eukaryotes, and bacteriophages are gen-
erally well understood, mechanisms employed in the major-
ity of higher eukaryotes and vertebrate viruses, such as AAV,
are still being determined. The inverted terminal repeats
(ITRs) of AAV and other Parvoviruses act as the origin of
replication. These elements flank the short, single stranded
genome and typically possess a T-shaped secondary struc-
ture. The replication strategies of the genus Dependovirus,
including those of AAV, have been well characterized. The
viral non-structural or Replication proteins (Rep) are the only
factors required to interact with the ITR in order to catalyze
replication (Im and Muzyczka (1990) Cell 61:447). The
majority of AAV serotypes possess highly conserved origins
of replication with interchangeable DNA-protein interac-
tions. However, the Rep proteins of several serotypes interact
exclusively with their cognate ITR. Discovering the mecha-
nisms which drive Rep-ITR specificity promises to advance
our understanding of DNA-protein interactions at viral ori-
gins of replication. These findings also promise to shed light
on how eukaryotic and prokaryotic proteins achieve selectiv-
ity to DNA substrates.

The AAV rep gene encodes four multifunctional proteins
(Hermonat et al. (1984) J. Virol. 51:329; Tratschin et al.
(1984) J. Virol. 51:611; Mendelson et al. (1986) J. Virol.
60:823; Trempe et al. (1987) Virol. 161:18) that are expressed
from two promoters at map units 5 (p5) and 19 (p19). The
larger Rep proteins transcribed from the p5 promoter (Rep78
and Rep68), are essentially identical except for unique car-
boxy termini generated from unspliced (Rep78) and spliced
(Rep68) transcripts, respectively (Srivastava et al, (1983) J.
Virol. 45:555). The two smaller Rep proteins, Rep52 and
Rep40, are transcribed from the p19 promoter and represent
amino terminal truncations of Rep78 and Rep68, respec-
tively.

Several biochemical activities of Rep78 and Rep68 have
been characterized as involved in AAV replication. These
include specific binding to the AAV ITR (Ashktorah et al.
(1989) J. Virol. 63:3034; Im et al. (1989) J. Virol. 63:3095;
Snyder et al. (1993) J. Virol. 67:6096) and site-specific endo-
nuclease cleavage at the terminal resolution site (trs) (Im et al.
(1990) J. Virol. 63:447; Im et al. (1992) J. Virol. 66:1119;
Snyder et al., (1990) Cell 60:105; Snyder et al. (1990) J. Virol.
64:6204). Rep78/68 also possess ATP dependent DNA-DNA
helicase (Im et al., (1990) J. Virol. 63:447; Im et al. (1992) J.
Virol. 66:1119) and DNA-RNA helicase as well as ATPase
activities (Wonderling et al. (1995) J. Virol. 69:3542). In
addition to these activities involved in replication, Rep78/68
also regulate transcription from the viral promoters (Beaton
et al. (1989) J. Virol, 63:4450; Labow et al. (1986) J. Virol.
60:251; Tratschin et al. (1986) Mol. Cell. Biol. 6:2884; Kyos-
tioetal. (1994) J. Virol. 68:2947; Pereira et al. (1997) J. Virol.
71:1079), and have been shown to mediate viral targeted
integration (Xiao, W., (1996), “Characterization of cis and
trans elements essential for the targeted integration of recom-
binant adeno-associated virus plasmid vectors”, Ph.D. Dis-
sertation, University of North Carolina-Chapel Hill; Balague
etal. (1997) J. Virol. 71:3299; L.aMartina et al. (1998) J. Virol.
72:7653; Pieroni et al. (1998) Virol. 249:249).

Like Rep proteins, the AAV ITRs are involved in nearly
every aspect of the viral life-cycle. The secondary structure of
the I'TR is necessary to prime synthesis of the second strand to
allow transcription of the viral genes (Hauswirth and Berns
(1977) J. Virol. 78:488). The full length Rep proteins contain



US 9,169,494 B2

3

a unique N-terminal DNA binding region which specifically
recognizes the ITR at the 16 nt Rep-binding element (RBE)
and at the tip of one of the hairpin stems known as the RBE'
(FIG. 1A) (Ryan et al. (1996) J. Virol. 70:1542; Brister and
Muzyczka (2000) J. Virol. 74:7762). Rep molecules multim-
erize on the ITR allowing the C-terminus of Rep, acting as an
ATP-dependent SF3 helicase, to unwind the ITR and form a
putative internal hairpin (Im and Muzyczka (1990) Cell
61:447; Hermonat and Batchu (1997) FEBS Lett. 20:180).
This hairpin, (here, termed ‘nicking stem’) contains the ter-
minal resolution site (trs) where Rep nicks the ITR in a
site-specific manner (Brister and Muzyczka (1999) J. Virol.
73:9325). This DNA cleavage is important for replication of
the closed ITR and to initiate subsequent rounds of genomic
replication. Replicated genomes can undergo replication
again or be encapsidated in the presence of the smaller Rep
proteins (King et al. (2001) EMBO J. 20:3282).

The ITR sequences of twelve human/primate AAV sero-
types have been published. These sequences typically display
80% or greater nucleotide conservation and segregate into
two groups (Hewitt et al. (2009)J. Virol. 83:3919). The AAV2
Rep proteins (Rep2) are able to function on the ITR of every
known AAV serotype except those of AAVS (ITRS; Hewitt et
al. (2009) J. Virol. 83:3919; Grimm et al. (2006) J. Virol.
80:426). Consistently, the AAVS Rep proteins (Rep5) are
unable to catalyze replication of the ITR of AAV2 (ITR2).
Replicative specificity between these serotypes does not exist
at the level of binding, as Rep2 and Rep5 can bind inter-
changeably to ITR2 or ITRS (Chiorini et al. (1999) J. Virol.
73:4293). Instead, specificity is created by the inability of
Rep to cleave the ITR of the opposite serotype. This occurs
despite high conservation between the ITR2 and ITRS
sequence, secondary structure, and location of elements
required for Rep interaction (RBE, RBE, trs, nicking stem).

All current AAV vectors in clinical trials utilize ITR2s.
However, using ITR2s for therapeutic purposes creates a
safety risk due to the ubiquity of AAV2 in the human popu-
lation as well as other AAV's whose Rep proteins can replicate
ITR2s. In this manner, rAAV vectors have the potential to be
“mobilized” out of the target tissue into different tissues of the
body or into other individuals in the population (Hewitt et al.
(2009) J. Virol. 83:3919).

The present invention provides a solution to vector mobi-
lization through the creation of a novel Rep-ITR interaction.
A vector utilizing this novel interaction cannot be mobilized
by one or more of the wild-type AAV serotypes which infect
humans, nor the non-human serotypes which can potentially
infect human hosts.

SUMMARY OF THE INVENTION

The present invention relates to the discovery of unique
mechanisms at the DNA and protein level to achieve Rep-ITR
specificity and utilizes these factors to create novel AAV
origins of replication. Thus, one aspect of the invention
relates to a polynucleotide comprising at least one parvovirus
inverted terminal repeat (ITR), wherein said ITR comprises:
(a) a first structural element that functionally interacts with a
large Rep protein from a first AAV but does not functionally
interact with a large Rep protein from a second AAV; and (b)
a second structural element that that functionally interacts
with the large Rep protein from the second AAV but does not
functionally interact with the large Rep protein from the first
AAV; wherein the ITR functionally interacts with a synthetic
AAV large Rep protein. The invention further relates to a viral
vector and a recombinant parvovirus particle comprising the
polynucleotide of the invention. Further provided are phar-
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maceutical formulations comprising a virus particle of the
invention in a pharmaceutically acceptable carrier.

Another aspect of the invention relates to a synthetic large
Rep protein comprising a first portion that functionally inter-
acts with a first structural element of a parvovirus ITR and a
second portion that functionally interacts with a second struc-
tural element of a parvovirus ITR, wherein said first structural
element functionally interacts with a large Rep protein from a
first AAV and said second structural element functionally
interacts with a large Rep protein from a second AAV that is
different from the first AAV. The invention further relates to
polynucleotides encoding the synthetic large Rep protein and
vectors and cells comprising the polynucleotide.

An additional aspect of the invention relates to a method of
producing a recombinant parvovirus particle, comprising
providing to a cell permissive for parvovirus replication: (a) a
recombinant parvovirus template comprising (i) a heterolo-
gous nucleotide sequence, and (ii) the parvovirus terminal
repeat sequence of the invention; (b) a polynucleotide encod-
ing a Rep protein of the invention; under conditions sufficient
for the replication and packaging of the recombinant parvovi-
rus template; whereby recombinant parvovirus particles com-
prising the parvovirus capsid encoded by the cap coding
sequences and packaging the recombinant parvovirus tem-
plate are produced in the cell.

A further aspect of the invention relates to a method of
delivering a nucleic acid to a cell, comprising introducing into
a cell the recombinant parvovirus particle of the invention.

Another aspect of the invention relates to a method of
administering a nucleic acid to a mammalian subject com-
prising administering to the mammalian subject a cell thathas
been contacted with the recombinant parvovirus particle of
the invention under conditions sufficient for the parvovirus
particle vector genome to enter the cell.

A further aspect of the invention relates to a method of
administering a nucleic acid to a mammalian subject com-
prising administering to the mammalian subject the recom-
binant parvovirus particle of the invention.

An additional aspect of the invention relates to a parvovirus
template comprising (i) a heterologous nucleotide sequence,
and (ii) at least one snake AAV ITR sequence and a parvovirus
particle comprising the parvovirus template.

A further aspect of the invention relates to a method of
producing a parvovirus particle, comprising providing to a
cell permissive for parvovirus replication: (a) a recombinant
parvovirus template comprising (i) a heterologous nucleotide
sequence, and (ii) at least one snake AAV ITR sequence; (b)
apolynucleotide encoding snake AAV Rep protein and mam-
malian AAV Cap protein; (¢) a polynucleotide encoding
mammalian Rep52 and/or Rep40 proteins; under conditions
sufficient for the replication and packaging of the recombi-
nant parvovirus template; whereby recombinant parvovirus
particles comprising a parvovirus capsid encoded by the cap
coding sequences and packaging the recombinant parvovirus
template are produced in the cell.

Another aspect of the invention relates to use of the recom-
binant parvovirus particle of the invention for delivering a
nucleic acid to a cell.

An additional aspect of the invention relates to use of a cell
that has been contacted with the recombinant parvovirus par-
ticle of the invention for delivering a nucleic acid to a mam-
malian subject.

A further aspect of the invention relates to use of the recom-
binant parvovirus particle of the invention for delivering a
nucleic acid to a mammalian subject.
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Another aspect of the invention relates to use of the recom-
binant parvovirus particle of the invention for the manufac-
ture of a medicament for delivering a nucleic acid to a cell.

An additional aspect of the invention relates to use of a cell
that has been contacted with the recombinant parvovirus par-
ticle of the invention for the manufacture of a medicament for
delivering a nucleic acid to a mammalian subject.

A further aspect of the invention relates to use of the recom-
binant parvovirus particle of the invention for the manufac-
ture of a medicament for delivering a nucleic acid to a mam-
malian subject.

Moreover, the present invention also contemplates that in
some embodiments of the invention, any feature or combina-
tion of features set forth herein can be excluded or omitted.

To illustrate further, if, for example, the specification indi-
cates that a particular amino acid can be selected from A, G,
1, L and/or 'V, this language also indicates that the amino acid
can be selected from any subset of these amino acid(s) for
example A, G,lorL; A, G,IorV; AorG;only L; etc. asifeach
such subcombination is expressly set forth herein. Moreover,
such language also indicates that one or more of the specified
amino acids can be disclaimed. For example, in particular
embodiments the amino acid is not A, G or I; is not A; is not
CorV; etc. as if each such possible disclaimer is expressly set
forth herein.

These and other aspects of the invention are set forth in
more detail in the description of the invention below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A-1B show the cloning and characterization of
chimeric ITRs. (A) Sequence and structure of ITR2 (SEQ ID
NO:17) (black) and ITRS (SEQ ID NO:18) (blue) shown with
incorporation of Sfil sites for cloning (green). Length in nt of
ITR elements indicated above brackets. RBE is boxed. RBE'
is indicated by a hatched circle. Nicking stem is extruded with
arrow indicating the nicking site and hatched box indicating
the trs. The four initial chimeric ITRs generated (SEQ ID
NOS:19-22) are shown (right). (B) Replication assay and
quantitation of chimeric Reps. Replication products from the
indicated ITR and either Rep2 or Rep5 were analyzed by
Southern blot. Monomeric (m) and dimeric (d) replicating
species are indicated. The level of replication of each sample
was measured by densitometric analysis and compared to wt
replication.

FIGS. 2A-2D show the relation of nicking stem height and
sequence to Rep-ITR specificity. (A) Sequence of nicking
stem in an otherwise ITR2 context (SEQ ID NOS:17, 18, 23,
25, 30, 32, 28). Arrow indicates trs site. Brackets indicate
height of putative stems in nt from the base of the stem to the
putative nicking site. Predicted AG values for the hairpins are
below. Southern blot analysis of the ITRs replicated by Rep2
or Rep5 are shown below. (B) Quantitation of the Southern
blots relative to wt replication from (A). (C) Same as (A),
except nicking stems indicated were used in an ITRS context
(SEQ ID NOS:17, 18, 24, 26, 35). (D) Quantitation of the
Southern blots relative to wt replication from (C).

FIGS. 3A-3D show the effect of RBE-nicking stem spac-
ing on Rep-ITR specificity. (A) ITR2 mutants were synthe-
sized with the indicated spacing between the RBE and nick-
ing stem (SEQ ID NOS:17, 31, 33). (B) Southern blot
analysis of the ITRs depicted in (A) replicated by either Rep2
or Rep5 (Left). Quantitation of Southern blots relative to wt
replication (Right). (C) ITRS mutants synthesized as in (A)
(SEQIDNOS:34, 18, 37, 38). (D) Southern blot analysis and
quantitation of (C).
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FIGS. 4A-4D demonstrate that the ITRS spacer acts as a
RBE for Rep5. (A) ITRS mutants were synthesized with the
indicated RBE and spacer sequence (SEQ ID NOS:18, 40, 39,
42). Brackets indicate individual tetranucleotide repeats
bound by Rep monomers. Both strands of the wt ITRS
sequence are shown to illustrate conservation with the GAGY
motif (indicated by *). Only one strand shown on others. (B)
Southern blot analysis of the ITRs depicted in (A) replicated
by either Rep2 or Rep5 (Left). Quantitation of Southern blots
relative to wt replication (Right). (C) ITR2 mutants were
generated with the RBE and spacer sequences indicated (SEQ
IDNOS:17,29, 41, 43). (D) Southern blot analysis and quan-
titation for (C).

FIGS. 5A-5E show the cloning and characterization of
chimeric Reps. (A) An alignment of the N-termini of Rep2
(SEQ ID NO:114) and Rep5 (SEQ ID NO:118). (*) repre-
sents conserved amino acids. (:) and (.) indicate conservative
substitutions. (") indicates residues implicated in RBE bind-
ing interactions. (') indicates residues which participate in the
endonucleolytic active site. (+) indicates residues implicated
in RBE' binding. (B) Chimeric Reps created and their ability
to replicate ITR2 or ITRS flanked vectors. Numbers indicate
the amino acid (aa) position of the switch from one Rep to the
other. (+) indicates the presence of replication, (-) indicates
the absence. (C) Western blot for expression of the chimeric
Reps. (D) Southern blot demonstrating replication of an ITR2
or an I'TRS vector by the chimeric Reps. Note that the ITRS
vector is 500 bp larger than the ITR2 vector. (E) Level of
replication of the chimeric Reps relative to wt Rep2 or Rep5.

FIGS. 6A-6G show the characterization of Rep regions
involved in ITR specificity. (A) Chimeric Reps and their
ability to replicate ITR2 or ITRS flanked vectors. Numbers
indicate the aa position of the switch from one Rep to the
other. (+) indicates the presence of replication, (-) indicates
the absence. Region 1 and 2 involved in Rep-ITR specificity
are indicated. (B) Western blot for expression of chimeric
Reps. (C) Southern blot demonstrating replication ofan ITR2
or ITRS vector by the chimeric Reps. Note that the ITRS
vector is 500 bp larger than the ITR2 vector. (D) Structural
model illustrating the two Rep regions. Rep2 structure is blue,
Rep5 is purple. The nucleophilic tyrosine is indicated. Black
hatched circle indicates the predicted structural difference of
region 1 in the major groove of the ITR. (E) Structural model
as in (D). The nucleophilic tyrosine is indicated. (F) Detailed
structural view of region 1. The side-chains of non-conserved
residues from Rep5 (purple) and Rep2 (blue) are shown.
Three Rep5 residues implicated in RBE' binding are indi-
cated. (G) Detailed structural view of region 2. Side chains of
active site residues are shown in black. Side chains of non-
conserved residues in this region are shown for Rep2 (blue)
and RepS5 (purple). The nucleophilic tyrosine is indicated, as
is the adjacent Rep2 Asn-155.

FIGS. 7A-7C show a model of Rep-ITR specificity. (A)
Southern blot of Hirt DNA demonstrating replication of the
indicated I'TR vector by the indicated Rep. (B) Table indicat-
ing the presence (+) or absence (=) of replication of the gel
from (A). (C) Model of a novel AAV origin of replication. The
chimeric ITR can be replicated only by a chimeric Rep pro-
tein. Rep5 sequence in region 1 (blue) is required for the
extended RBE of ITRS (purple). Rep2 sequence in region 2
(vellow) is required to function on an ITR2 nicking stem
(cyan).

FIG. 8 shows an illustrative genomic DNA sequence for
AAV-1; GenBank Accession No. NC 002077; SEQ ID NO:1.

FIG. 9 shows an illustrative genomic DNA sequence for
AAV-2; GenBank Accession No. NC 001401; SEQ ID NO:2.
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FIG. 10 shows an illustrative genomic DNA sequence for
AAV-3A; GenBank Accession No. NC 001729; SEQ ID
NO:3.

FIG. 11 shows an illustrative genomic DNA sequence for
AAV-3B; GenBank Accession No. NC 001863; SEQ ID
NO:4.

FIG. 12 shows an illustrative genomic DNA sequence for
AAV-4; GenBank Accession No. NC 001829; SEQ ID NO:5.

FIG. 13 shows an illustrative genomic DNA sequence for
AAV-5; GenBank Accession No. NC 006152; SEQ ID NO:6.

FIG. 14 shows an illustrative genomic DNA sequence for
AAV-6; GenBank Accession No. NC 001862; SEQ ID NO:7.

FIG. 15 shows an illustrative genomic DNA sequence for
AAV-7; GenBank Accession No. AF513851; SEQ ID NO:8.

FIG. 16 shows an illustrative genomic DNA sequence for
AAV-8; GenBank Accession No. AF513852; SEQ ID NO:9.

FIG. 17 shows an illustrative genomic DNA sequence for
AAV-9; GenBank Accession No. AX753250; SEQ ID NO:10.

FIG. 18 shows an illustrative genomic DNA sequence for
AAV-11; GenBank Accession No. AY631966; SEQ ID
NO:11.

FIG. 19 shows an illustrative genomic DNA sequence for
AAV-13; GenBank Accession No. EU285562; SEQ ID
NO:12.

FIG. 20 shows an illustrative genomic DNA sequence for
B19 parvovirus; GenBank Accession No. NC 000883; SEQ
ID NO:13.

FIG. 21 shows an illustrative genomic DNA sequence for
Minute Virus from Mouse (MVM); GenBank Accession No.
NC 001510; SEQ ID NO:14.

FIG. 22 shows an illustrative genomic DNA sequence for
goose parvovirus; GenBank Accession No. NC 001701; SEQ
ID NO:15.

FIG. 23 shows an illustrative genomic DNA sequence for
snake parvovirus 1; GenBank Accession No. NC 006148;
SEQ ID NO:16.

FIG. 24 provides an exemplary listing of the chimeric ITRs
that were synthesized as part of the Examples described
below: ITR2 (SEQ ID NO:17), ITRS5 (SEQ ID NO:18),
ITR5+2SNS (SEQ ID NO:19), ITR2+5SNS (SEQ ID
NO:20), ITR5+2NS (SEQ ID NO:21), ITR2+5NS (SEQ ID
NO:22), ITR2-TA (SEQ ID NO:23), ITR5+TA (SEQ ID
NO:24), ITR2-GC (SEQ ID NO:25), ITR5+GC (SEQ ID
NO:26), ITR2-2nt (SEQ ID NO:27), ITR2 5nt (SEQ ID
NO:28), ITR2+7 (SEQ ID NO:29), ITR2 9nt (SEQ ID
NO:30), ITR2 10nt (SEQ ID NO:31), ITR2 11nt (SEQ ID
NO:32), ITR2 15nt (SEQ ID NO:33), ITRS 3nt (SEQ ID
NO:34), ITRS Ent (SEQ ID NO:35), ITR5 9 bp NS (SEQ ID
NO:36), ITRS 21nt (SEQ ID NO:37), ITRS 30nt (SEQ ID
NO:38), ITR5 GAGY (SEQ ID NO:39), ITR5 no GAGY
(SEQ ID NO:40), ITR2+8nt GAGY (SEQ ID NO:41), ITRS
Spacer RBE (SEQ ID NO:42), ITR2+8-8 Spacer RBE (SEQ
IDNO:43), ITRS with ITR2 hairpins (SEQ ID NO:44), ITR2
no hairpins (SEQ ID NO:45), ITR2 T1 (SEQ ID NO:46),
ITR2 T2 (SEQ ID NO:47), ITR2 T2 #2 (SEQ ID NO:48),
ITR2 T3 (SEQ ID NO:49),ITR2 T4 (SEQIDNO:50), ITR5+
3nt Spacer & ITRS NS (SEQ ID NO:51), and ITR2 pHpa8
(SEQ ID NO:52).

FIG. 25 provides an exemplary listing of the chimeric Rep
proteins that were synthesized as part of the Examples
described below: Rep52aa73 (SEQ ID NO:53), Rep52aa84
(SEQ ID NO:54), RepS52aall0 (SEQ ID NO:55),
Rep52aal26 (SEQ ID NO:56), RepS52aal38 (SEQ ID
NO:57), Rep52aal60 (SEQ ID NO:58), Rep52aal75 (SEQ
ID NO:59), Rep52aal87 (SEQ ID NO:60), Rep52aa207
(SEQ ID NO:61), Rep25aa73 (SEQ ID NO:62), Rep25aa77
(SEQID NO:63), Rep25aa97 (SEQ ID NO:64), Rep25aal 16
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(SEQ ID NO:65), Rep25aal25 (SEQ ID NO:66),
Rep25aald4l (SEQ ID NO:67), Rep25aal49 (SEQ ID
NO:68), Rep25aal66 (SEQ ID NO:69), Rep25aal87 (SEQ
ID NO:70), Rep25aa216 (SEQ ID NO:71), Rep525aall0-
148 (SEQ ID NO:72), Rep525aal46-187 (SEQ ID NO:73),
Rep525aal10-187 (SEQ ID NO:74), Rep252aa97-146 (SEQ
ID NO:75), Rep252aal49-187 (SEQ ID NO:76), and
Rep252aa97-187 (SEQ ID NO:77).

FIG. 26 shows both the nucleotide and amino acid
sequences of a chimeric Rep protein of the invention:
Rep52aal46 (SEQ ID NO:78 and SEQ ID NO:79, respec-
tively).

FIG. 27 shows both the nucleotide and amino acid
sequences of a chimeric Rep protein of the invention:
Rep52aal47 (SEQ ID NO:80 and SEQ ID NO:81, respec-
tively).

FIG. 28 shows both the nucleotide and amino acid
sequences of a chimeric Rep protein of the invention:
Rep52aal51 (SEQ ID NO:82 and SEQ ID NO:83, respec-
tively).

FIG. 29 shows an alignment of the amino acid sequences of
exemplary Rep40 proteins from AAV1 (SEQ ID NO:84),
AAV2 (SEQ ID NO:85), AAV3A (SEQ ID NO:86), AAV3B
(SEQ ID NO:87), AAV4 (SEQ ID NO:88), AAVS (SEQ ID
NO:89), AAV6 (SEQIDNO:90), AAV7 (SEQIDNO:91) and
AAVS (SEQ ID NO:92), as well as a consensus sequence
(SEQ ID NO:93). Dashes indicate gaps in the sequence and
shading indicates positions of sequence homology.

FIG. 30 shows an alignment of the amino acid sequences of
exemplary Rep52 proteins from AAV1 (SEQ ID NO:94),
AAV2 (SEQ ID NO:95), AAV3A (SEQ ID NO:96), AAV3B
(SEQ ID NO:97), AAV4 (SEQ ID NO:98), AAVS (SEQ 1D
NO:99), AAV6 (SEQ ID NO:100), AAV7 (SEQ ID NO:101)
and AAV8 (SEQ ID NO:102), as well as a consensus
sequence (SEQ ID NO:103). Dashes indicate gaps in the
sequence and shading indicates positions of sequence homol-
ogy.

FIG. 31 shows an alignment of the amino acid sequences of
exemplary Rep68 proteins from AAV1 (SEQ ID NO:104),
AAV2 (SEQ ID NO:105), AAV3A (SEQ ID NO:106),
AAV3B (SEQ ID NO:107), AAV4 (SEQ ID NO:108), AAVS
(SEQIDNO:109), AAV6 (SEQIDNO:110), AAV7 (SEQ ID
NO:111)and AAVS (SEQ ID NO:112). Dashes indicate gaps
in the sequence and shading indicates positions of sequence
homology.

FIG. 32 shows an alignment of the amino acid sequences of
exemplary Rep78 proteins from AAV1 (SEQ ID NO:113),
AAV2 (SEQ ID NO:114), AAV3A (SEQ ID NO:115),
AAV3B (SEQ IDNO:116), AAV4 (SEQ ID NO:117), AAVS
(SEQIDNO:118), AAV6 (SEQIDNO:119), AAV7 (SEQ ID
NO:120) and AAV8 (SEQIDNO:121), as well as a consensus
sequence (SEQ ID NO:122). Dashes indicate gaps in the
sequence and shading indicates positions of sequence homol-
ogy.
FIG. 33 shows the nucleotide sequence of the snake ITR
utilized in Example 9 (SEQ ID NO:123).

FIG. 34 shows the nucleotide sequence of the snake ITR
eGFP vector plasmid (SEQ ID NO:124) used to synthesize
the snake vector described in Example 9.

FIG. 35 shows the nucleotide sequence of the pSnRepCap2
plasmid (SEQ ID NO:125) used to synthesize the snake vec-
tor described in Example 9.

FIG. 36 shows a diagram of ITR synthesis. (A) The ITR
was synthesized in two pieces (dark blue and light blue)
overlapping across one hairpin stem holding the Sfil site
(orange). (B) Each half'was amplified via PCR prior to diges-
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tion and cloning. (C) Proper triple-ligation with pUC18-
CMYV GFP produced an ITR in DD format.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will now be described with reference
to the accompanying drawings, in which preferred embodi-
ments of the invention are shown. This invention may, how-
ever, be embodied in different forms and should not be con-
strued as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
invention to those skilled in the art.

Unless otherwise defined, all technical and scientific terms
used herein have the same meaning as commonly understood
by one of ordinary skill in the art to which this invention
belongs. The terminology used in the description of the inven-
tion herein is for the purpose of describing particular embodi-
ments only and is not intended to be limiting of the invention.
All publications, patent applications, patents, and other ref-
erences mentioned herein are incorporated by reference in
their entirety.

Nucleotide sequences are presented herein by single strand
only, in the 5' to 3' direction, from left to right, unless specifi-
cally indicated otherwise. Nucleotides and amino acids are
represented herein in the manner recommended by the
IUPAC-IUB Biochemical Nomenclature Commission, or
(for amino acids) by either the one-letter code, or the three
letter code, both in accordance with 37 CFR §1.822 and
established usage. See, e.g., Patent In User Manual, 99-102
(November 1990) (U.S. Patent and Trademark Office).

Except as otherwise indicated, standard methods known to
those skilled in the art may be used for the construction of
recombinant parvovirus and rAAV constructs, packaging
vectors expressing the parvovirus Rep and/or Cap sequences,
and transiently and stably transfected packaging cells. Such
techniques are known to those skilled in the art. See, e.g.,
SamBrook et al. MoLEcULAR CLONING: A LABORATORY MaNUAL
2nd Ed. (Cold Spring Harbor, N.Y., 1989); AusuBeL et al.
CurrenT ProTocors v Morecurar Biovoy (Green Publishing
Associates, Inc. and John Wiley & Sons, Inc., New York).

DEFINITIONS

The following terms are used in the description herein and
the appended claims:

The singular forms “a” and “an” are intended to include the
plural forms as well, unless the context clearly indicates oth-
erwise.

Furthermore, the term “about,” as used herein when refer-
ring to a measurable value such as an amount of the length of
a polynucleotide or polypeptide sequence, dose, time, tem-
perature, and the like, is meant to encompass variations of
20%, 10%, 5%, 1%, 0.5%, or even 0.1% of the specified
amount.

Also as used herein, “and/or” refers to and encompasses
any and all possible combinations of one or more of the
associated listed items, as well as the lack of combinations
when interpreted in the alternative (“or”

As used herein, the transitional phrase “consisting essen-
tially of” is to be interpreted as encompassing the recited
materials or steps “and those that do not materially affect the
basic and novel characteristic(s)” of the claimed invention
(e.g., rAAV replication). See, in re Herz, 537 F.2d 549, 551-
52, 190 U.S.P.Q. 461, 463 (CCPA 1976) (emphasis in the
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10
original); see also MPEP §2111.03. Thus, the term “consist-
ing essentially of” as used herein should not be interpreted as
equivalent to “comprising.”

The term “parvovirus” as used herein encompasses the
family Parvoviridae, including autonomously-replicating
parvoviruses and dependoviruses. The autonomous parvovi-
ruses include members of the genera Parvovirus, Erythrovi-
rus, Densovirus, Iteravirus, and Contravirus. Exemplary
autonomous parvoviruses include, but are not limited to,
minute virus of mouse, bovine parvovirus, canine parvovirus,
chicken parvovirus, feline panlcukopenia virus, feline par-
vovirus, goose parvovirus, HI parvovirus, muscovy duck par-
vovirus, snake parvovirus, and B19 virus (See, e.g., FIGS.
20-23). Other autonomous parvoviruses are known to those
skilled in the art. See, e.g., FIELDS et al. VIROLOGY, vol-
ume 2, chapter 69 (4th ed., Lippincott-Raven Publishers).

The genus Dependovirus contains the adeno-associated
viruses (AAV), including but not limited to, AAV type 1, AAV
type 2, AAV type 3 (including types 3A and 3B), AAV type 4,
AAV type 5, AAV type 6, AAV type 7, AAV type 8, AAV type
9, AAV type 10, AAV type 11, AAV type 12, AAV type 13,
avian AAV, bovine AAV, canine AAV, goat AAV, snake AAV,
equine AAV, and ovine AAV. See, e.g., FIGS. 8-19; FIELDS
etal. VIROLOGY, volume 2, chapter 69 (4th ed., Lippincott-
Raven Publishers); and Table 1.

As used herein, the term “adeno-associated virus” (AAV),
includes but is not limited to, AAV type 1, AAV type 2, AAV
type 3 (including types 3A and 3B), AAV type 4, AAV type 5,
AAV type 6, AAV type 7, AAV type 8, AAV type 9, AAV type
10, AAV type 11, AAV type 12, AAV type 13, snake AAV,
avian AAV, bovine AAV, canine AAV, equine AAV, ovine
AAV, goat AAV, shrimp AAV, and any other AAV now known
or later discovered. See, e.g., FIELDS et al. VIROLOGY,
volume 2, chapter 69 (4th ed., Lippincott-Raven Publishers).
A number of relatively new AAV serotypes and clades have
been identified (See, e.g., Gao et al. (2004) J. Virol. 78:6381;
Moris et al. (2004) Virol. 33-:375; and Table 1).

The parvovirus particles and genomes of the present inven-
tion can be from, but are not limited to, AAV. The genomic
sequences of various serotypes of AAV and the autonomous
parvoviruses, as well as the sequences of the native ITRs, Rep
proteins, and capsid subunits are known in the art. Such
sequences may be found in the literature or in public data-
bases such as GenBank. See, e.g., FIGS. 8-23; GenBank
Accession Numbers NC__002077, NC_ 001401,
NC_001729, NC_001863, NC_001829, NC_001862,
NC_000883, NC_ 001701, NC_001510, NC_ 006152,
NC_006261, AF063497, U89790, AF043303, AF028705,
AF028704, J02275, 101901, 302275, X01457, AF288061,
AH009962, AY 028226, AY028223, AY631966, AX753250,
EU285562, NC_001358, NC_001540, AF513851,
AF513852 and AY530579; the disclosures of which are
incorporated by reference herein for teaching parvovirus and
AAV nucleic acid and amino acid sequences. See also, e.g.,
Bantel-Schaal et al. (1999) J. Virol. 73: 939; Chiorini et al.
(1997) J. Virol. 71:6823; Chiorini et al. (1999) J. Virol.
73:1309; Gao et al. (2002) Proc. Nat. Acad. Sci. USA
99:11854; Moris et al. (2004) Virol. 33-:375-383; Mori et al.
(2004) Virol. 330:375; Muramatsu et al. (1996) Virol. 221:
208; Ruffing et al. (1994) J. Gen. Virol. 75:3385; Rutledge et
al. (1998) J. Virol. 72:309; Schmidt et al. (2008) J. Virol.
82:8911; Shade et al., (1986)J. Virol. 58:921; Srivastava et al.
(1983) J. Virol. 45:555; Xiao et al. (1999) J. Virol. 73:3994;
international patent publications WO 00/28061, WO
99/61601, WO 98/11244; and U.S. Pat. No. 6,156,303; the
disclosures of which are incorporated by reference herein for
teaching parvovirus and AAV nucleic acid and amino acid
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sequences. See also Table 1. An early description of the
AAV1,AAV2 and AAV3 ITR sequences is provided by Xiao,
X., (1996), “Characterization of Adeno-associated virus
(AAV) DNA replication and integration,” Ph.D. Dissertation,
University of Pittsburgh, Pittsburgh, Pa. (incorporated herein
it its entirety).

The term “tropism” as used herein refers to entry of the
virus into the cell, optionally and preferably followed by
expression (e.g., transcription and, optionally, translation) of
sequences carried by the viral genome in the cell, e.g., for a
recombinant virus, expression of the heterologous nucleotide
sequences(s). Those skilled in the art will appreciate that
transcription of a heterologous nucleic acid sequence from
the viral genome may not be initiated in the absence of trans-
acting factors, e.g., for an inducible promoter or otherwise
regulated nucleic acid sequence. In the case of AAV, gene
expression from the viral genome may be from a stably inte-
grated provirus, from a non-integrated episome, as well as
any other form in which the virus may take within the cell.

As used herein, “transduction” or “infection” of a cell by a
parvovirus or AAV means that the parvovirus/AAV enters the
cellto establish an active (i.e., lytic) infection. As used herein,
“transduction” of a cell by AAV means that the AAV enters
the cell to establish a latent infection. See, e.g., FIELDS et al.
VIROLOGY, volume 2, chapter 69 (3d ed., Lippincott-Raven
Publishers).

TABLE 1

GenBank Accession
Complete Genomes Number
Adeno-associated virus 1 NC_002077, AF063497
Adeno-associated virus 2 NC_001401
Adeno-associated virus 3 NC_001729
Adeno-associated virus 3B NC_001863
Adeno-associated virus 4 NC_001829
Adeno-associated virus 5 Y18065, AF085716
Adeno-associated virus 6 NC_001862
Avian AAV ATCC VR-865 AY186198, AY 629583,

NC_004828
Avian AAV strain DA-1 NC_006263, AY629583
Bovine AAV NC_005889, AY388617
Clade A
AAV1 NC_002077, AF063497
AAV6 NC_001862
Hu.48 AY3530611
Hu 43 AY530606
Hu 44 AY530607
Hu 46 AY530609
Clade B
Hu. 19 AY530584
Hu. 20 AY530586
Hu 23 AY530589
Hu22 AY530588
Hu24 AY530590
Hu21 AY530587
Hu27 AY530592
Hu28 AY530593
Hu 29 AY530594
Hu63 AY530624
Hu64 AY530625
Hul3 AY530578
Hu56 AY530618
Hu57 AY530619
Hu49 AY530612
Hu58 AY530620
Hu34 AY530598
Hu33 AY530599
AAV2 NC_001401
Hu45 AY530608
Hu47 AY530610

Hus1 AY530613
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TABLE 1-continued
GenBank Accession

Complete Genomes Number
Hu52 AY530614
Hu T41 AY 695378
Hu S17 AY 695376
Hu T88 AY 695375
Hu T71 AY 695374
Hu T70 AY 695373
Hu T40 AY 695372
Hu T32 AY 695371
Hu T17 AY 695370
Hu LG15 AY 695377
Clade C

Hu9 AY530629
Hul0 AY530576
Hull AY530577
Hu53 AY530615
Hu55 AY530617
Hu54 AY530616
Hu7 AY530628
Hulg AY530583
Hul5s AY530580
Hul6 AY530581
Hu25 AY530591
Hu60 AY530622
Ch5 AY?243021
Hu3 AY530595
Hul AY530575
Hu4 AY530602
Hu2 AY530585
Hu61 AY530623
Clade D

Rh62 AY530573
Rh48 AY530561
Rh54 AY530567
Rh55 AY530568
Cy2 AY243020
AAVT ATF513851
Rh35 AY243000
Rh37 AY242998
Rh36 AY242999
Cy6 AY?243016
Cy4 AY243018
Cy3 AY243019
Cy5 AY243017
Rh13 AY?243013
Clade E

Rh38 AY530558
Hu66 AY530626
Hu42 AY530605
Hu67 AY530627
Hu40 AY530603
Hu41 AY530604
Hu37 AY530600
Rh40 AY530559
Rh2 AY243007
Bbl AY?243023
Bb2 AY243022
Rh10 AY?243015
Hul7 AY530582
Hu6 AY530621
Rh25 AY530557
Pi2 AY530554
Pil AY530553
Pi3 AY530555
Rh57 AY530569
Rh50 AY530563
Rh49 AY530562
Hu39 AY530601
Rh58 AY530570
Rh61 AY530572
Rh52 AY530565
Rh53 AY530566
Rh51 AY530564
Rho64 AY530574
Rh43 AY530560
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TABLE 1-continued

GenBank Accession

Complete Genomes Number
AAVE AF513852
Rh& AY242997
Rhl AY530556
Clade F

Hul4 (AAV9) AY530579
Hu31 AY530596
Hu32 AY530597

Clonal Isolate

AAVS Y18065, AF085716
AAV 3 NC_001729

AAV 3B NC_001863

AAVA NC_001829

Rh34 AY243001

Rh33 AY243002

Rh32 AY243003

The terms “5' portion” and “3' portion” are relative terms to
define a spatial relationship between two or more elements.
Thus, for example, a “3' portion” of a polynucleotide indi-
cates a segment of the polynucleotide that is downstream of
another segment. The term “3' portion” is not intended to
indicate that the segment is necessarily at the 3' end of the
polynucleotide, or even that it is necessarily in the 3' half of
the polynucleotide, although it may be. Likewise, a “5' por-
tion” of a polynucleotide indicates a segment of the poly-
nucleotide that is upstream of another segment. The term “5'
portion” is not intended to indicate that the segment is nec-
essarily at the 5' end of the polynucleotide, or even that it is
necessarily in the 5' half of the polynucleotide, although it
may be.

As used herein, the term “polypeptide” encompasses both
peptides and proteins, unless indicated otherwise.

A “polynucleotide” is a sequence of nucleotide bases, and
may be RNA, DNA or DNA-RNA hybrid sequences (includ-
ing both naturally occurring and non-naturally occurring
nucleotide), and can be either single or double stranded DNA
sequences.

The term “sequence identity,” as used herein, has the stan-
dard meaning in the art. As is known in the art, a number of
different programs can be used to identify whether a poly-
nucleotide or polypeptide has sequence identity or similarity
to a known sequence. Sequence identity or similarity may be
determined using standard techniques known in the art,
including, but not limited to, the local sequence identity algo-
rithm of Smith & Waterman, Adv. Appl. Math. 2:482 (1981),
by the sequence identity alignment algorithm of Needleman
& Wunsch, J. Mol. Biol. 48:443 (1970), by the search for
similarity method of Pearson & Lipman, Proc. Natl. Acad.
Sci. USA 85:2444 (1988), by computerized implementations
of these algorithms (GAP, BESTFIT, PASTA, and TFASTA
in the Wisconsin Genetics Software Package, Genetics Com-
puter Group, 575 Science Drive, Madison, Wis.), the Best Fit
sequence program described by Devereux et al., Nucl. Acid
Res. 12:387 (1984), preferably using the default settings, or
by inspection.

An example of a useful algorithm is PILEUP. PILEUP
creates a multiple sequence alignment from a group of related
sequences using progressive, pairwise alignments. It can also
plot a tree showing the clustering relationships used to create
the alignment. PILEUP uses a simplification of the progres-
sive alignment method of Feng & Doolittle, J. Mol. Evol.
35:351 (1987); the method is similar to that described by
Higgins & Sharp, CABIOS 5:151 (1989).
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Another example of a useful algorithm is the BLAST algo-
rithm, described in Altschul et al., J Mol Biol. 215:403
(1990) and Karlin et al., Proc. Natl. Acad. Sci. USA 90:5873
(1993). A particularly useful BLAST program is the WU-
BLAST-2 program which was obtained from Altschul et al.,
Meth. Enzymol., 266:460 (1996); blast.wustl/edu/blast/RE-
ADME .html. WU-BLAST-2 uses several search parameters,
which are preferably set to the default values. The parameters
are dynamic values and are established by the program itself
depending upon the composition of the particular sequence
and composition of the particular database against which the
sequence of interest is being searched; however, the values
may be adjusted to increase sensitivity.

An additional useful algorithm is gapped BLAST as
reported by Altschul et al., Nucleic Acids Res. 25:3389
(1997).

A percentage amino acid sequence identity value is deter-
mined by the number of matching identical residues divided
by the total number of residues of the “longer” sequence in the
aligned region. The “longer” sequence is the one having the
most actual residues in the aligned region (gaps introduced by
WU-Blast-2 to maximize the alignment score are ignored).

In a similar manner, percent nucleic acid sequence identity
with respect to the coding sequence of the polypeptides dis-
closed herein is defined as the percentage of nucleotide resi-
dues in the candidate sequence that are identical with the
nucleotides in the polynucleotide specifically disclosed
herein.

The alignment may include the introduction of gaps in the
sequences to be aligned. In addition, for sequences which
contain either more or fewer amino acids than the polypep-
tides specifically disclosed herein, it is understood that in one
embodiment, the percentage of sequence identity will be
determined based on the number of identical amino acids in
relation to the total number of amino acids. Thus, for
example, sequence identity of sequences shorter than a
sequence specifically disclosed herein, will be determined
using the number of amino acids in the shorter sequence, in
one embodiment. In percent identity calculations relative
weight is not assigned to various manifestations of sequence
variation, such as insertions, deletions, substitutions, etc.

In one embodiment, only identities are scored positively
(+1) and all forms of sequence variation including gaps are
assigned a value of “0,” which obviates the need for a
weighted scale or parameters as described below for sequence
similarity calculations. Percent sequence identity can be cal-
culated, for example, by dividing the number of matching
identical residues by the total number of residues of the
“shorter” sequence in the aligned region and multiplying by
100. The “longer” sequence is the one having the most actual
residues in the aligned region.

As used herein, an “isolated” polynucleotide (e.g., an “iso-
lated DNA” or an “isolated RNA”) means a polynucleotide
separated or substantially free from at least some of the other
components of the naturally occurring organism or virus, for
example, the cell or viral structural components or other
polypeptides or nucleic acids commonly found associated
with the polynucleotide.

Likewise, an “isolated” polypeptide means a polypeptide
that is separated or substantially free from at least some of the
other components of the naturally occurring organism or
virus, for example, the cell or viral structural components or
other polypeptides or nucleic acids commonly found associ-
ated with the polypeptide.

A “therapeutic polypeptide” is a polypeptide that may alle-
viate or reduce symptoms that result from an absence or
defect in a protein in a cell or subject. Alternatively, a “thera-
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peutic polypeptide” is one that otherwise confers a benefit to
a subject, e.g., anti-cancer effects or improvement in trans-
plant survivability.

As used herein, the term “modified,” as applied to a poly-
nucleotide or polypeptide sequence, refers to a sequence that
differs from a wild-type sequence due to one or more dele-
tions, additions, substitutions, or any combination thereof.

As used herein, by “isolate” or “purify” (or grammatical
equivalents) a virus vector, it is meant that the virus vector is
at least partially separated from at least some of the other
components in the starting material.

By the terms “treat,” “treating” or “treatment of” (and
grammatical variations thereof) it is meant that the severity of
the subject’s condition is reduced, at least partially improved
or stabilized and/or that some alleviation, mitigation,
decrease or stabilization in at least one clinical symptom is
achieved and/or there is a delay in the progression of the
disease Or disorder.

The terms “prevent,” “preventing” and “prevention” (and
grammatical variations thereof) refer to prevention and/or
delay of the onset of a disease, disorder and/or a clinical
symptom(s) in a subject and/or a reduction in the severity of
the onset of the disease, disorder and/or clinical symptom(s)
relative to what would occur in the absence of the methods of
the invention. The prevention can be complete, e.g., the total
absence of the disease, disorder and/or clinical symptom(s).
The prevention can also be partial, such that the occurrence of
the disease, disorder and/or clinical symptom(s) in the subject
and/or the severity of onset is less than what would occur in
the absence of the present invention.

A “treatment effective” amount as used herein is an amount
that is sufficient to provide some improvement or benefit to
the subject. Alternatively stated, a “treatment effective”
amount is an amount that will provide some alleviation, miti-
gation, decrease or stabilization in at least one clinical symp-
tom in the subject. Those skilled in the art will appreciate that
the therapeutic effects need not be complete or curative, as
long as some benefit is provided to the subject.

A “prevention effective” amount as used herein is an
amount that is sufficient to prevent and/or delay the onset of'a
disease, disorder and/or clinical symptoms in a subject and/or
to reduce and/or delay the severity of the onset of a disease,
disorder and/or clinical symptoms in a subject relative to what
would occur in the absence of the methods of the invention.
Those skilled in the art will appreciate that the level of pre-
vention need not be complete, as long as some benefit is
provided to the subject.

The terms “heterologous nucleotide sequence” and “heter-
ologous nucleic acid” are used interchangeably herein and
refer to a sequence that is not naturally occurring in the virus.
Generally, the heterologous nucleic acid comprises an open
reading frame that encodes a polypeptide or nontranslated
RNA of interest (e.g., for delivery to a cell or subject).

As used herein, the terms ““virus vector,” “vector” or “gene
delivery vector” refer to a virus (e.g., AAV) particle that
functions as a nucleic acid delivery vehicle, and which com-
prises the vector genome (e.g., viral DNA [vDNA]) packaged
within a virion. Alternatively, in some contexts, the term
“vector” may be used to refer to the vector genome/vDNA
alone.

The virus vectors of the invention can further be duplexed
parvovirus particles as described in international patent pub-
lication WO 01/92551 (the disclosure of which is incorpo-
rated herein by reference in its entirety). Thus, in some
embodiments, double stranded (duplex) genomes can be
packaged into the virus capsids of the invention.
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A “rAAV vector genome” or “rAAV genome” is an AAV
genome (i.e., vVDNA) that comprises one or more heterolo-
gous nucleic acid sequences. rAAV vectors generally require
only the 145 base I'TR in cis to generate virus. All other viral
sequences are dispensable and may be supplied in trans
(Muzyczka (1992) Curr. Topics Microbiol. Immunol. 158:
97). Typically, the rAAV vector genome will only retain the
one or more I'TR sequence so as to maximize the size of the
transgene that can be efficiently packaged by the vector. The
structural and non-structural protein coding sequences may
be provided in trans (e.g., from a vector, such as a plasmid, or
by stably integrating the sequences into a packaging cell). In
embodiments of the invention the rAAV vector genome com-
prises at least one ITR sequence (e.g., AAV ITR sequence),
optionally two ITRs (e.g., two AAV ITRs), which typically
will be at the 5' and 3' ends of the vector genome and flank the
heterologous nucleic acid, but need not be contiguous thereto.
The ITRs can be the same or different from each other.

The term “terminal repeat” or “TR” includes any viral
terminal repeat or synthetic sequence that forms a hairpin
structure and functions as an inverted terminal repeat (i.e.,
mediates the desired functions such as replication, virus pack-
aging, integration and/or provirus rescue, and the like). The
ITR can be an AAV ITR or a non-AAV ITR. For example, a
non-AAV ITR sequence such as those of other parvoviruses
(e.g., canine parvovirus, bovine parvovirus, mouse parvovi-
rus, porcine parvovirus, human parvovirus B-19) or the SV40
hairpin that serves as the origin of SV40 replication can be
used as an ITR, which can further be modified by truncation,
substitution, deletion, insertion and/or addition. Further, the
ITR can be partially or completely synthetic, such as the
“double-D sequence” as described in U.S. Pat. No. 5,478,745
to Samulski et al. FIG. 24 provides examples of synthetic
ITRs contemplated by the present invention.

Parvovirus genomes have palindromic sequences at both
their 5' and 3' ends. The palindromic nature of the sequences
leads to the formation of a hairpin structure that is stabilized
by the formation of hydrogen bonds between the complemen-
tary base pairs. This hairpin structure is believed to adopt a
“Y” or a “I” shape. See, e.g., FIELDS et al. VIROLOGY,
volume 2, chapters 69 & 70 (4th ed., Lippincott-Raven Pub-
lishers).

An “AAV inverted terminal repeat” or “AAV ITR” may be
from any AAV, including but not limited to serotypes 1, 2, 3a,
3b,4,5,6,7,8,9,10,11, or 13, snake AAV, avian AAV, bovine
AAV, canine AAV, equine AAV, ovine AAV, goat AAV, shrimp
AAV, or any other AAV now known or later discovered (see,
e.g., Table 1). An AAV ITR need not have the native terminal
repeat sequence (e.g., a native AAV I'TR sequence may be
altered by insertion, deletion, truncation and/or missense
mutations), as long as the terminal repeat mediates the desired
functions, e.g., replication, virus packaging, integration, and/
or provirus rescue, and the like.

The virus vectors of the invention can further be “targeted”
virus vectors (e.g., having a directed tropism) and/or a
“hybrid” parvovirus (i.e., in which the viral ITRs and viral
capsid are from different parvoviruses) as described in inter-
national patent publication WO 00/28004 and Chao et al.,
(2000) Mol. Therapy 2:619.

Further, the viral capsid or genomic elements can contain
other modifications, including insertions, deletions and/or
substitutions.

As used herein, the term “amino acid” encompasses any
naturally occurring amino acids, modified forms thereof, and
synthetic amino acids.

Naturally occurring, levorotatory (L-) amino acids are
shown in Table 2.
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TABLE 2
Abbreviation
Amino Acid Three-Letter One-Letter
Residue Code Code
Alanine Ala A
Arginine Arg R
Asparagine Asn N
Aspartic acid Asp D
(Aspartate)
Cysteine Cys C
Glutamine Gln Q
Glutamic acid Glu E
(Glutamate)
Glycine Gly G
Histidine His H
Isoleucine Ile I
Leucine Leu L
Lysine Lys K
Methionine Met M
Phenylalanine Phe F
Proline Pro P
Serine Ser S
Threonine Thr T
Tryptophan Trp w
Tyrosine Tyr Y
Valine Val \'

Alternatively, the amino acid can be a modified amino acid
residue (nonlimiting examples are shown in Table 3) or can be
an amino acid that is modified by post-translation modifica-
tion (e.g., acetylation, amidation, formylation, hydroxyla-
tion, methylation, phosphorylation or sulfatation).

Further, the non-naturally occurring amino acid can be an
“unnatural” amino acid as described by Wang et al. (2006)
Annu. Rev. Biophys. Biomol. Struct. 35:225-49. These
unnatural amino acids can advantageously be used to chemi-
cally link molecules of interest to the AAV capsid protein.

The term “template” or “substrate” is used herein to refer to
a polynucleotide sequence that may be replicated to produce
the parvovirus viral DNA. For the purpose of vector produc-
tion, the template will typically be embedded within a larger
nucleotide sequence or construct, including but not limited to
a plasmid, naked DNA vector, bacterial artificial chromo-
some (BAC), yeast artificial chromosome (YAC) or a viral
vector (e.g., adenovirus, herpesvirus, Epstein-Barr Virus,
AAV, baculoviral, retroviral vectors, and the like). Alterna-
tively, the template may be stably incorporated into the chro-
mosome of a packaging cell.

TABLE 3

Modified Amino Acid Residue Abbreviation

Amino Acid Residue Derivatives

2-Aminoadipic acid Aad
3-Aminoadipic acid bAad
beta-Alanine, beta-Aminoproprionic acid bAla
2-Aminobutyric acid Abu
4- Aminobutyric acid, Piperidinic acid 4Abu
6-Aminocaproic acid Acp
2-Aminoheptanoic acid Ahe
2-Aminoisobutyric acid Aib
3-Aminoisobutyric acid bAib
2-Aminopimelic acid Apm
t-butylalanine t-BuA
Citrulline Cit
Cyclohexylalanine Cha
2,4-Diaminobutyric acid Dbu
Desmosine Des
2,2"-Diaminopimelic acid Dpm
2,3-Diaminoproprionic acid Dpr
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TABLE 3-continued
Modified Amino Acid Residue Abbreviation
N-Ethylglycine EtGly
N-Ethylasparagine EtAsn
Homoarginine hArg
Homocysteine hCys
Homoserine hSer
Hydroxylysine Hyl
Allo-Hydroxylysine aHyl
3-Hydroxyproline 3Hyp
4-Hydroxyproline 4Hyp
Isodesmosine Ide
allo-Isoleucine alle
Methionine sulfoxide MSO
N-Methylglycine, sarcosine MeGly
N-Methylisoleucine Melle
6-N-Methyllysine MeLys
N-Methylvaline MeVal
2-Naphthylalanine 2-Nal
Norvaline Nva
Norleucine Nle
Ornithine Orn
4-Chlorophenylalanine Phe(4-Cl)
2-Fluorophenylalanine Phe(2-F)
3-Fluorophenylalanine Phe(3-F)
4-Fluorophenylalanine Phe(4-F)
Phenylglycine Phg
Beta-2-thienylalanine Thi

As used herein, parvovirus or AAV “Rep coding
sequences” indicate the nucleic acid sequences that encode
the parvoviral or AAV non-structural proteins that mediate
viral replication and the production of new virus particles.
The parvovirus and AAV replication genes and proteins have
been described in, e.g., FrELDs et al. Virorogy, volume 2,
chapters 69 & 70 (4th ed., Lippincott-Raven Publishers).

The “Rep coding sequences” need not encode all of the
parvoviral or AAV Rep proteins. For example, with respect to
AAV, the Rep coding sequences do notneed to encode all four
AAV Rep proteins (Rep78, Rep 68, Rep52 and Rep40), in
fact, it is believed that AAVS only expresses the spliced
Rep68 and Rep40 proteins. In representative embodiments,
the Rep coding sequences encode at least those replication
proteins that are necessary for viral genome replication and
packaging into new virions. The Rep coding sequences will
generally encode at least one large Rep protein (i.e., Rep78/
68) and one small Rep protein (i.e., Rep52/40). In particular
embodiments, the Rep coding sequences encode the AAV
Rep78 protein and the AAV Rep52 and/or Rep40 proteins. In
other embodiments, the Rep coding sequences encode the
Rep68 and the Rep52 and/or Rep40 proteins. In a still further
embodiment, the Rep coding sequences encode the Rep68
and Rep52 proteins, Rep68 and Rep40 proteins, Rep78 and
Rep52 proteins, or Rep78 and Rep40 proteins.

As used herein, the term “large Rep protein™ refers to
Rep68 and/or Rep78. Large Rep proteins of the claimed
invention may be either wild-type or synthetic. A wild-type
large Rep protein may be from any AAV, including but not
limited to serotypes 1, 2, 3a,3b, 4, 5, 6,7,8,9,10, 11, or 13,
or any other AAV now known or later discovered (see, e.g.,
Table 1). A synthetic large Rep protein may be altered by
insertion, deletion, truncation and/or missense mutations.

Those skilled in the art will further appreciate that it is not
necessary that the replication proteins be encoded by the
same polynucleotide. For example, for MVM, the NS-1 and
NS-2 proteins (which are splice variants) may be expressed
independently of one another. Likewise, for AAV, the p19
promoter may be inactivated and the large Rep protein(s)
expressed from one polynucleotide and the small Rep protein
(s) expressed from a different polynucleotide. Typically, how-
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ever, it will be more convenient to express the replication
proteins from a single construct. In some systems, the viral
promoters (e.g., AAV p19 promoter) may not be recognized
by the cell, and it is therefore necessary to express the large
and small Rep proteins from separate expression cassettes. In
other instances, it may be desirable to express the large Rep
and small Rep proteins separately, i.e., under the control of
separate transcriptional and/or translational control elements.
For example, it may be desirable to control expression of the
large Rep proteins, so as to decrease the ratio of large to small
Rep proteins. In the case of insect cells, it may be advanta-
geous to down-regulate expression of the large Rep proteins
(e.g., Rep78/68) to avoid toxicity to the cells (see, e.g., Urabe
etal., (2002) Human Gene Therapy 13:1935).

As used herein, the term “synthetic large Rep protein”
refers to a large Rep protein having an amino acid sequence
that differs from a wild-type large Rep protein sequence. The
sequence of the synthetic large Rep protein may differ from a
wild-type sequence due to one or more deletions, additions,
substitutions, or any combination thereof. The difference
between the synthetic and wild-type sequences may be as
little as a single amino acid change, e.g., achangein 1, 2,3, 4,
5,6,7,8,9,10, 15, 20, 25, 30, 35, 40, 45, 60, 60, 70, 80, 90,
100, 125, 150, 175, 200, 225, 250, 275, 300, 325, 350, 375,
400. 425, 450, 475, 500, 525, 550, 575, or 600 or more amino
acids or any range therein. In certain embodiments, the syn-
thetic large Rep protein is a chimeric Rep protein comprising
portions of the wild-type sequence of two or more different
large Rep proteins. In other embodiments, the synthetic large
Rep protein is a chimeric Rep protein comprising portions of
the wild-type sequence of two or more different large Rep
proteins, one or more portions of which have been modified
from the wild-type sequence.

As used herein, the parvovirus or AAV “cap coding
sequences” encode the structural proteins that form a func-
tional parvovirus or AAV capsid (i.e., can package DNA and
infect target cells). Typically, the cap coding sequences will
encode all of the parvovirus or AAV capsid subunits, but less
than all of the capsid subunits may be encoded as long as a
functional capsid is produced. Typically, but not necessarily,
the cap coding sequences will be present on a single nucleic
acid molecule.

The capsid structure of autonomous parvoviruses and AAV
are described in more detail in BERNARD N. FIELDS et al.,
VIROLOGY, volume 2, chapters 69 & 70 (4th ed., Lippin-
cott-Raven Publishers).

As used herein, the term “structural element,” when used
with respect to a parvovirus [TR, refers to a portion of the I'TR
that, based on nucleotide sequence, secondary structure, or
both, plays a role in the functional interaction of a large Rep
protein with the I'TR, e.g., a portion that, when removed from
the ITR, prevents functional interaction with a large Rep
protein. In some embodiments, the structural element physi-
cally interacts with the large Rep protein.

As used herein, the term “functionally interacts” refers to
an interaction between an ITR and a large Rep protein (e.g.,
binding) that ultimately results in nicking of the ITR and
replication of a polynucleotide in which the ITR is present.

As used herein, the term “nicking stem” refers to a hairpin
loop structure present in a parvovirus [TR that is nicked by a
large Rep protein during replication of a polynucleotide in
which the ITR is present.

As used herein, the term “extended RBE” refers to the
nucleotide sequence of a parvovirus ITR between the nicking
stem and the RBE (the spacer sequence as shown in FIG. 1A)
which, in certain parvoviruses (e.g., AAVS), functions as an
extension of the RBE (i.e., is recognized and bound by a large
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Rep protein). The term “extended RBE” is only applicable to
the spacer sequence when the sequence functions as an exten-
sion of the RBE.

Modified Parvovirus ITRs

The present invention provides modified parvovirus ITRs
and synthetic Rep proteins that functionally interact with the
modified ITRs. The modified ITRs are unique in that they do
not functionally interact with wild-type Rep proteins and may
reduce or avoid vector mobilization.

One aspect of the invention relates to a polynucleotide
comprising at least one parvovirus ITR, wherein the ITR
comprises: (a) a first structural element that functionally
interacts with a large Rep protein from a AAV but does not
functionally interact with a large Rep protein from a second
AAV; and (b) a second structural element that functionally
interacts with the large Rep protein from the second AAV but
does not functionally interact with the large Rep protein from
the first AAV; wherein the ITR functionally interacts with a
synthetic AAV large Rep protein. In one embodiment, the [TR
does not functionally interact with any wild-type large Rep
protein, e.g., AAV2 Rep, AAVS Rep, or any other known Rep
protein. In particular embodiments, the synthetic large Rep
protein comprises an amino acid sequence selected from the
group consisting of SEQ ID NOS:79, 81, and 83 or an amino
acid sequence having at least 80% identity to one of SEQ ID
NOS: 79, 81,and 83, e.g., at least 85%, 90%, 95%, 96%, 97%,
98%, or 99% identity. In one embodiment, the ITR further
comprises a third structural element that functionally inter-
acts with a large Rep protein from an AAV that is the same as
or different from the first and/or second AAV.

In one embodiment of the invention, the parvovirus ITR is
from an autonomous parvovirus. In another embodiment, the
parvovirus ITR is from an AAV, e.g., an AAV selected from
the group consisting of AAV1, AAV2, AAV3, AAV4, AAVS,
AAV6, AAVT, AAVS, AAV9, AAV10, AAV11, AAV12, and
AAV 13.In a further embodiment, the parvovirus ITR is from
a non-human AAV such as snake AAV, avian AAV, bovine
AAV, canine AAV, equine AAV, ovine AAV, goat AAV, or
shrimp AAV.

The structural element of the ITR can be any structural
element that is involved in the functional interaction of the
ITR with a large Rep protein. In certain embodiments, the
structural element provides selectivity to the interaction of an
ITR with a large Rep protein, i.e., determines at least in part
which Rep protein functionally interacts with the ITR. In
other embodiments, the structural element physically inter-
acts with a large Rep protein when the Rep protein is bound to
the ITR. Each structural element can be, e.g., a secondary
structure of the ITR, a nucleotide sequence of the ITR, a
spacing between two or more elements, or a combination of
any of the above. In one embodiment, the structural elements
are selected from the group consisting of a nicking stem, a
spacer, a RBE, an extended RBE, and any combination
thereof. In a particular embodiment, the first structural ele-
ment is a nicking stem. In another embodiment, the second
structural element is a RBE. In a further embodiment, the
second structural element is an extended RBE. In an addi-
tional embodiment, the second structural element is a spacer.

The ability of a structural element to functionally interact
with a particular large Rep protein can be altered by modify-
ing the structural element. For example, the nucleotide
sequence of the structural element can be modified as com-
pared to the wild-type sequence of the ITR. In one embodi-
ment, the structural element (e.g., the nicking stem, spacer,
RBE, and/or extended RBE) of an ITR can be removed and
replaced with a wild-type structural element from a different
parvovirus. For example, the replacement structure can be
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from AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT,
AAVE, AAVY, AAV10, AAV11, AAV12, AAV13, snake par-
vovirus (e.g., royal python parvovirus), bovine parvovirus,
goat parvovirus, avian parvovirus, canine parvovirus, equine
parvovirus, shrimp parvovirus, porcine parvovirus, or insect
AAV. For example, the ITR can be an AAV2 ITR and the
nicking stem or RBE can be replaced with a structural ele-
ment from AAVS. In another example, the ITR can be an
AAVS ITR and the nicking stem, RBE, or extended RBE can
be replaced with a structural element from AAV2. In one
example, the ITR can be an AAV2 ITR with the nicking stem
replaced with the AAVS ITR nicking stem, e.g., the ITR of
SEQ ID NO:22 or a modified sequence thereof. In another
example, the AAV ITR can be an AAVS ITR with the nicking
stem replaced with the AAV2 ITR nicking stem, e.g., the [TR
of SEQ ID NO:21 or a modified sequence thereof.

In one embodiment, the nucleotide sequence of the struc-
tural element can be modified (e.g., by modifying 1, 2,3, 4, 5,
6,7,8,9,10,11, 12,13, 14, 15,16, 17, 18, 19, or 20 or more
nucleotides or any range therein) to produce a synthetic struc-
tural element. In certain embodiments, the specific ITRs
exemplified herein (SEQ ID NOS:17-52) can be modified
(e.g., by modifying 1, 2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, or 20 or more nucleotides or any range
therein). In other embodiments, the ITR can have at least 80%
identity with one of the ITRs of SEQ ID NOS:17-52, e.g., at
least 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity. In
one embodiment, the structural element is a nicking stem and
the modified sequence is a modified terminal resolution site
(trs) sequence. For example, a nicking stem can be modified
to comprise the [TR2 trs (GGT/TGG) orthe ITRS trs (AGTG/
TGG). In another embodiment, the structural element is a
RBE or an extended RBE and the sequence is amodified at the
nucleotides responsible for binding specificity. For example,
the sequence of a RBE or an extended RBE can be modified
to make the sequence closer to or further from the consensus
GAGY binding sites recognized by Rep. In one example, the
spacer or extended RBE can be modified to comprise one or
more exact GAGY repeats (e.g., the of SEQ ID NO:39 or a
modified sequence thereof), e.g., 1, 2, 3, or 4 or more exact
GAQGY repeats.

In a different embodiment, the structure of the structural
element can be modified. For example, the structural element
can be a nicking stem and the modification can be a change in
the height of the stem and/or the number of nucleotides in the
loop. For example, the height of the stem can be about 2, 3, 4,
5,6,7, 8, or 9 nucleotides or more or any range therein. In one
embodiment, the nicking stem height can be about 5 nucle-
otides to about 9 nucleotides and functionally interacts with
Rep2. In another embodiment, the nicking stem height can be
about 7 nucleotides and functionally interacts with Rep5. In
another example, the loop can have 3, 4, 5, 6,7, 8,9, or 10
nucleotides or more or any range therein. In another example,
the structural element can be a RBE or an extended RBE and
the number of GAGY binding sites or GAGY-related binding
sites within the RBE or extended RBE can be increased or
decreased. In one example, the RBE or extended RBE can
comprise 1,2,3,4, 5, or 6 or more GAGY binding sites or any
range therein. Each GAGY binding site can independently be
an exact GAGY sequence or a sequence similar to GAGY as
long as the sequence is sufficient to bind a Rep protein.

In another embodiment, the spacing between two elements
(such as the nicking stem and the RBE or the RBE and a
hairpin) can be altered (e.g., increased or decreased) to alter
functional interaction with a large Rep protein. For example,
the spacing can be about 1, 2, 3,4,5,6,7,8,9,10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, or 21 nucleotides or more or any
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range therein. In one embodiment, the spacer between the
nicking stem and the RBE is about 3 nucleotides in length and
functionally interacts with Rep2. In another embodiment, the
spacer between the nicking stem and the RBE is about 3
nucleotides (e.g., the ITR of SEQ ID NO:34 or a modified
sequence thereof) to about 21 nucleotides in length (e.g., the
ITR of SEQ ID NO:37 or a modified sequence thereof) and
functionally interacts with Rep5. In one embodiment, the
spacer is the 15 nucleotide spacer of the AAVS ITR or a
sequence having at least 80% identity thereto, e.g., at least
85%, 90%, 95%, 96%, 97%, 98%, or 99% identity.

In a representative embodiment, the polynucleotide com-
prises at least one parvovirus ITR, wherein said ITR com-
prises: (a) a first structural element that functionally interacts
with a large Rep protein from one or more of AAV1, AAV2,
AAV3, AAV4, AAV6, AAVT, AAVS, AAVY, AAV10, AAV
11, AAV12, and AAV13 but does not functionally interact
with a large Rep protein from AAVS; and (b) a second struc-
tural element that functionally interacts with the large Rep
protein from AAVS5 but does not functionally interact with the
large Rep protein from one or more of AAV1, AAV2, AAV3,
AAV4, AAV6, AAVT, AAVE, AAV9, AAVIO0, AAV 11,
AAV12, and AAV13; wherein the ITR functionally interacts
with a synthetic AAV large Rep protein comprising an amino
acid sequence selected from SEQ ID NOS: 79, 81, and 83.

In one aspect of the invention the polynucleotide compris-
ing the modified ITR of the invention further comprises a
second ITR which may be the same as or different from the
first ITR. In one embodiment, the polynucleotide further
comprises a heterologous nucleic acid, e.g., a sequence
encoding a protein or a functional RNA. In some embodi-
ments, the second ITR cannot be resolved by the Rep protein,
i.e., resulting in a double stranded viral DNA.

The invention also provides a viral vector comprising the
polynucleotide comprising the modified ITR of the invention.
The viral vector can be a parvovirus vector, e.g., an AAV
vector. The invention further provides a recombinant parvovi-
rus particle (e.g., arecombinant AAV particle) comprising the
modified ITR of the invention. Viral vectors and viral par-
ticles are discussed further below.

Synthetic Rep Proteins

One aspect of the invention relates to synthetic large Rep
proteins that functionally interact with the modified ITRs of
the invention. Thus, in one aspect, the invention relates to a
synthetic large Rep protein comprising a first portion that
functionally interacts with a first structural element of a par-
vovirus ITR and a second portion that functionally interacts
with a second structural element of a parvovirus ITR, wherein
said first structural element functionally interacts with a large
Rep protein from a first AAV but does not functionally inter-
act with a large Rep protein from a second AAV and said
second structural element functionally interacts with a large
Rep protein from a second AAV but does not functionally
interact with a large Rep protein from the first AAV. In one
embodiment, the protein comprises a third portion that func-
tionally interacts with a third structural element that function-
ally interacts with a large Rep protein from an AAV that is the
same as or different from the first and/or second AAV. In one
embodiment, the first structural element is a nicking stem and
the first portion of the synthetic large Rep protein functional
interacts with the nicking stem. In another embodiment, the
second structural element is a spacer, RBE, or extended RBE
and the second portion of the synthetic large Rep protein
functional interacts with the spacer, RBE, or extended RBE.

In one embodiment, one or more portions of the synthetic
large Rep protein comprise a wild-type amino acid sequence
from a parvovirus Rep protein. In another embodiment, one
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or more portions of the synthetic large Rep protein comprise
an amino acid sequence that is modified as compared to the
wild-type sequence of a parvovirus Rep protein. The modifi-
cation can be an addition, deletion, substitution, or any com-
bination thereof. The synthetic large Rep protein can com-
prise one or more modified amino acids, e.g., about 1, 2, 3, 4,
5,6,7,8,9,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
75,80,85,90,95,100,105,110,115,120,125,130, 135, 140,
150, 175, 200, 225, 250, 275, 300, 325, 350, 375, 400, 425,
450, 475, 500, 525, 550, 575, or 600 or more amino acids or
any range therein.

In one embodiment of the invention, the first and second
portions (and/or the third portion) are directly linked to each
other. In another embodiment, the portions are connected by
a linker, e.g., 1, 2, 3, 4, 5, or 6 or more amino acids. The
synthetic large Rep protein can comprise further portions
(e.g., from Rep or another protein or synthetic sequences) that
are not involved in the functional interaction with an ITR.
Examples of other sequences can include, without limitation,
localization signals, tags for improved isolation, etc.

In one embodiment, the first portion of the synthetic large
Rep protein comprises, consists essentially of, or consists of
an amino acid sequence from about residue 97 to about resi-
dues 146-151 of a wild-type AAVS Rep sequence, e.g., SEQ
1D NO:118. For example the first portion can comprise, con-
sist essentially of or consist of an amino acid sequence from
aboutresidue 1, 5,10, 15, 20,25,30,35, 40,45, 50, 55, 60, 65,
70, 75, 80, 85, 90, or 95 to about residue 146, 147, 148, 149,
151, or 151 of a wild-type AAVS Rep sequence or any range
therein. In certain embodiments, the first portion comprises,
consists essentially of, or consists of an amino acid sequence
having at least 80% identity to a sequence from about residue
97 to about residues 146451 of a wild-type AAV5S Rep
sequence, e.g., at least 85%, 90%, 95%, 96%, 97%, 98%, or
99% identity.

In one embodiment, the second portion of the synthetic
large Rep protein comprises, consists essentially of or con-
sists of an amino acid sequence from about residue 149 to
about residue 187 of a wild-type AAV2 Rep sequence, e.g.,
SEQ ID NO:114. For example, the second portion can com-
prise, consist essentially of, or consist of an amino acid
sequence from about residue 149 to about residue 190, 200,
210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320,
330, 340, 350, 360, 370, 380, 390, 400, 410, 420, 430, 440,
450, 460, 470, 480, 490, 500, 510, 520, 530, 540, 550, 560,
570, 580, 590, 600, 610, or 620 of a wild-type AAV2 Rep
sequence or any range therein. In certain embodiments, the
second portion comprises, consists essentially of, or consists
of an amino acid sequence having at least 80% identity to a
sequence from about residue 149 to about residue 187 of a
wild-type AAV5 Rep sequence, e.g., at least 85%, 90%, 95%,
96%, 97%, 98%, or 99% identity.

In a representative embodiment of the synthetic large Rep
protein, the first portion comprises, consists essentially of, or
consists of an amino acid sequence from about residue 97 to
about residues 146-151 of a wild-type AAVS Rep sequence
and the second portion comprises, consists essentially of, or
consists of an amino acid sequence from about residue 149 to
about residue 187 of a wild-type AAV2 Rep sequence. In
another representative embodiment, the first portion com-
prises, consists essentially of, or consists of an amino acid
sequence from about residue 1 to about residues 146-151 of a
wild-type AAVS Rep sequence and the second portion com-
prises, consists essentially of, or consists of an amino acid
sequence from about residue 149 to about residue 621 of a
wild-type AAV2 Rep sequence. In certain embodiments, the
synthetic large Rep protein comprises, consists essentially of,
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or consists of an amino acid sequence of SEQ ID NOS: 79, 81,
and 83. In other embodiments, the synthetic large Rep protein
comprises, consists essentially of, or consists of an amino
acid sequence having at least 80% identity to an amino acid
sequence of SEQ ID NOS: 79, 81, and 83, e.g., at least 85%,
90%, 95%, 96%, 97%, 98%, or 99% identity.

In certain embodiments, the portion of the synthetic large
Rep protein from a wild-type AAV2 Rep sequence as
described above can be replaced with the corresponding por-
tion from another human AAV serotype Rep protein other
than AAVS, e.g., AAV], AAV3, AAV4, AAV6, AAVT, AAVS,
AAVY, AAV10, AAV11, AAV12, or AAV13. The structural
and functional similarity between the Rep proteins of AAV2
and other human serotypes (with the exception of AAVS) may
allow substitution of Rep sequences between the serotypes
(see FIGS. 31 and 32).

In certain embodiments, one or more of the portions the
synthetic Rep proteins can be modified to differ from the
wild-type sequence (e.g., by modifying 1,2,3,4,5,6,7,8, 9,
10,11,12,13,14,15,16, 17,18, 19, or 20 or more aa or any
range therein). In other embodiments, the synthetic Rep pro-
teins exemplified herein can be modified (e.g., by modifying
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, or
20 or more aa or any range therein). In some embodiments,
the modified synthetic Rep proteins retain amino acid Y156
(numbering according to Rep2). In other embodiments,
modified synthetic Rep proteins retain amino acids C151,
N155, and/or T161 (numbering according to Rep2). In other
embodiments, modified synthetic Rep proteins retain amino
acids G148, A152, and/or V158 (numbering according to
Rep5). These specific amino acids may be important for activ-
ity and/or specificity.

The invention also provides polynucleotides (optionally,
isolated polynucleotides) encoding the synthetic Rep pro-
teins of the invention. In some embodiments, the polynucle-
otides further encode one or more parvovirus Cap proteins.
Further provided are vectors comprising the polynucleotides,
and cells (in vivo or in culture) comprising the polynucle-
otides and/or vectors of the invention. Suitable vectors
include, without limitation, viral vectors (e.g., adenovirus,
AAV, herpesvirus, vaccinia, poxviruses, baculoviruses,
Epstein-Barr virus, and the like), plasmids, phage, YACs,
BACs, and the like. In some embodiments, the polynucleotide
is stably integrated into the genome of a cell. Such polynucle-
otides, vectors and cells can be used, for example, as reagents
(e.g., helper packaging constructs or packaging cells) for the
production of virus vectors as described herein.

Snake AAV ITRs

One aspect of the invention relates to the discovery that a
snake AAV ITR sequence can function as a part of a parvovi-
rus vector yet is not recognized by the Rep proteins of mam-
malian (e.g., human or primate) parvoviruses. Vector mobili-
zation may therefore be reduced or avoided. Thus, one aspect
of the invention relates to a parvovirus template comprising
(1) a heterologous nucleotide sequence, and (ii) at least one
snake AAV ITR sequence. The snake AAV ITR sequence can
be from a royal python AAV. In one embodiment, the snake
AAV TTR sequence comprises the nucleotide sequence of
SEQ ID NO:123. In a further embodiment, the snake AAV
ITR sequence comprises the nucleotide sequence of SEQ ID
NO:123 that has been modified (e.g., by modifying 1,2, 3, 4,
5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, or 20 or more
nucleotides or any range therein). In other embodiments, the
parvovirus template comprises at least a portion of a snake
AAVTTR, e.g., atleast 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,
60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125,
130, 135, 140, 145, or 150 or more contiguous nucleotides of
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a snake AAV ITR or any range therein. In certain embodi-
ments, the parvovirus template comprises two snake AAV
ITR sequences.

The invention further relates to a parvovirus particle com-
prising the snake parvovirus template of the invention. In
certain embodiments, the parvovirus particle comprises a
mammalian capsid, e.g., a human or primate capsid.

In one aspect, the invention relates to the discovery of
methods for producing parvovirus particles comprising a
snake AAV ITR, including the requirement for a mammalian
small Rep protein. Thus, one aspect of the invention relates to
a method of producing a parvovirus particle, comprising pro-
viding to a cell (e.g., a mammalian cell such as a human or
primate cell) permissive for parvovirus replication: (a) a
recombinant parvovirus template comprising (i) a heterolo-
gous nucleotide sequence, and (ii) at least one snake AAV ITR
sequence; (b) a polynucleotide encoding one or more snake
AAV Rep proteins and mammalian AAV Cap protein(s); and
(c) a polynucleotide encoding mammalian Rep52 and/or
Rep40 proteins; under conditions sufficient for the replication
and packaging of the recombinant parvovirus template;
whereby recombinant parvovirus particles packaging the
recombinant parvovirus template are produced in the cell. In
one embodiment, the mammalian AAV Cap protein is a
human or primate AAV Cap protein. In another embodiment,
the mammalian AAV Rep 52 and/or Rep 40 proteins are
human or primate Rep52 and/or Rep40 proteins (including
modified forms thereof), e.g., from AAV2. In some embodi-
ments, the polynucleotide encoding snake AAV Rep protein
and mammalian AAV Cap protein also encodes the mamma-
lian Rep52 and/or Rep40 proteins. In other embodiments, the
polynucleotide encoding snake AAV Rep protein and mam-
malian AAV Cap protein is separate from the polynucleotide
encoding the mammalian Rep52 and/or Rep40 proteins. In
some embodiments, the polynucleotide encoding snake AAV
Rep protein and mammalian AAV Cap protein is the plasmid
pSnRepCap2 (SEQ ID NO:125).

In other embodiments, other non-human AAV ITR
sequences not recognized by the Rep proteins of human or
primate parvoviruses may be used. Examples include, with-
out limitation, sequences from shrimp, insect, goat, bovine,
equine, canine, and equine AAVs.

Methods of Producing Virus Vectors

The present invention further provides methods of produc-
ing virus vectors. In one particular embodiment, the present
invention provides a method of producing a recombinant
parvovirus particle, comprising providing to a cell permissive
for parvovirus replication: (a) a recombinant parvovirus tem-
plate comprising (i) a heterologous nucleotide sequence, and
(i1) the modified parvovirus ITR of the invention; (b) a poly-
nucleotide encoding a synthetic large Rep protein of the
invention; under conditions sufficient for the replication and
packaging of the recombinant parvovirus template; whereby
recombinant parvovirus particles are produced in the cell.
Conditions sufficient for the replication and packaging of the
recombinant parvovirus template can be, e.g., the presence of
AAV sequences sufficient for replication of the parvovirus
template and encapsidation into parvovirus capsids (e.g., par-
vovirus rep sequences and parvovirus cap sequences) and
helper sequences from adenovirus and/or herpesvirus. In par-
ticular embodiments, the parvovirus template comprises two
parvovirus ITR sequences, which are located 5' and 3' to the
heterologous nucleic acid sequence, although they need not
be directly contiguous thereto.
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In some embodiments, the recombinant parvovirus tem-
plate comprises an ITR that is not resolved by Rep to make
duplexed AAV vectors as described in international patent
publication WO 01/92551

The parvovirus template and parvovirus rep and cap
sequences are provided under conditions such that virus vec-
tor comprising the parvovirus template packaged within the
parvovirus capsid is produced in the cell. The method can
further comprise the step of collecting the virus vector from
the cell. The virus vector can be collected from the medium
and/or by lysing the cells.

The cell can be a cell that is permissive for parvovirus viral
replication. Any suitable cell known in the art may be
employed. In particular embodiments, the cell is a mamma-
lian cell (e.g., a primate or human cell). As another option, the
cell can be a trans-complementing packaging cell line that
provide functions deleted from a replication-defective helper
virus, e.g., 293 cells or other Ela trans-complementing cells.

The parvovirus replication and capsid sequences may be
provided by any method known in the art. Current protocols
typically express the parvovirus rep/cap genes on a single
plasmid. The parvovirus replication and packaging sequences
need not be provided together, although it may be convenient
to do so. The parvovirus rep and/or cap sequences may be
provided by any viral or non-viral vector. For example, the
rep/cap sequences may be provided by a hybrid adenovirus or
herpesvirus vector (e.g., inserted into the Ela or E3 regions of
a deleted adenovirus vector). EBV vectors may also be
employed to express the parvovirus cap and rep genes. One
advantage of this method is that EBV vectors are episomal,
yet will maintain a high copy number throughout successive
cell divisions (i.e., are stably integrated into the cell as extra-
chromosomal elements, designated as an “EBV based
nuclear episome,” see Margolski, (1992) Curr. Top. Micro-
biol. Immun. 158:67).

As a further alternative, the rep/cap sequences may be
stably incorporated into a cell.

Typically the parvovirus rep/cap sequences will not be
flanked by the TRs, to prevent rescue and/or packaging of
these sequences.

The parvovirus template can be provided to the cell using
any method known in the art. For example, the template can
be supplied by a non-viral (e.g., plasmid) or viral vector. In
particular embodiments, the parvovirus template is supplied
by a herpesvirus or adenovirus vector (e.g., inserted into the
Ela or E3 regions of a deleted adenovirus). As another illus-
tration, Palombo et al., (1998) J. Virology 72:5025, describes
a baculovirus vector carrying a reporter gene flanked by the
AAV TRs. EBV vectors may also be employed to deliver the
template, as described above with respect to the rep/cap
genes.

In another representative embodiment, the parvovirus tem-
plate is provided by a replicating rAAV virus. In still other
embodiments, an AAV provirus comprising the parvovirus
template is stably integrated into the chromosome of the cell.

To enhance virus titers, helper virus functions (e.g., aden-
ovirus or herpesvirus) that promote a productive parvovirus
infection can be provided to the cell. Helper virus sequences
necessary for parvovirus replication are known in the art.
Typically, these sequences will be provided by a helper aden-
ovirus or herpesvirus vector. Alternatively, the adenovirus or
herpesvirus sequences can be provided by another non-viral
or viral vector, e.g., as a non-infectious adenovirus miniplas-
mid that carries all of the helper genes that promote efficient
parvovirus production as described by Ferrari et al., (1997)
Nature Med. 3:1295, and U.S. Pat. Nos. 6,040,183 and 6,093,
570.



US 9,169,494 B2

27

Further, the helper virus functions may be provided by a
packaging cell with the helper sequences embedded in the
chromosome or maintained as a stable extrachromosomal
element. Generally, the helper virus sequences cannot be
packaged into parvovirus virions, e.g., are not flanked by TRs.

Those skilled in the art will appreciate that it may be
advantageous to provide the parvovirus replication and
capsid sequences and the helper virus sequences (e.g., aden-
ovirus sequences) on a single helper construct. This helper
construct may be a non-viral or viral construct. As one non-
limiting illustration, the helper construct can be a hybrid
adenovirus or hybrid herpesvirus comprising the parvovirus
rep/cap genes.

In one particular embodiment, the parvovirus rep/cap
sequences and the adenovirus helper sequences are supplied
by a single adenovirus helper vector. This vector can further
comprise the parvovirus template. The parvovirus rep/cap
sequences and/or the parvovirus template can be inserted into
a deleted region (e.g., the Ela or E3 regions) of the adenovi-
rus.

In a further embodiment, the parvovirus rep/cap sequences
and the adenovirus helper sequences are supplied by a single
adenovirus helper vector. According to this embodiment, the
parvovirus template can be provided as a plasmid template.

In another illustrative embodiment, the parvovirus rep/cap
sequences and adenovirus helper sequences are provided by a
single adenovirus helper vector, and the parvovirus template
is integrated into the cell as a provirus. Alternatively, the
parvovirus template is provided by an EBV vector that is
maintained within the cell as an extrachromosomal element
(e.g., as an EBV based nuclear episome).

In a further exemplary embodiment, the parvovirus rep/cap
sequences and adenovirus helper sequences are provided by a
single adenovirus helper. The parvovirus template can be
provided as a separate replicating viral vector. For example,
the parvovirus template can be provided by a parvovirus
particle or a second recombinant adenovirus particle.

According to the foregoing methods, the hybrid adenovirus
vector typically comprises the adenovirus 5' and 3' cis
sequences sufficient for adenovirus replication and packag-
ing (i.e., the adenovirus terminal repeats and PAC sequence).
The parvovirus rep/cap sequences and, if present, the par-
vovirus template are embedded in the adenovirus backbone
and are flanked by the 5' and 3' cis sequences, so that these
sequences may be packaged into adenovirus capsids. As
described above, the adenovirus helper sequences and the
parvovirus rep/cap sequences are generally not flanked by
TRs so that these sequences are not packaged into the par-
vovirus virions.

Zhang et al., ((2001) Gene Ther. 18:704-12) describe a
chimeric helper comprising both adenovirus and the AAV rep
and cap genes.

Herpesvirus may also be used as a helper virus in parvovi-
rus packaging methods. Hybrid herpesviruses encoding the
parvovirus Rep protein(s) may advantageously facilitate scal-
able parvovirus vector production schemes. A hybrid herpes
simplex virus type [ (HSV-1) vector expressing the AAV-2 rep
and cap genes has been described (Conway et al., (1999)
Gene Ther. 6:986 and WO 00/17377.

As a further alternative, the virus vectors of the invention
can be produced in insect cells using baculovirus vectors to
deliver the rep/cap genes and parvovirus template as
described, for example, by Urabe et al., (2002) Human Gene
Ther. 13:1935-43.

Parvovirus vector stocks free of contaminating helper virus
may be obtained by any method known in the art. For
example, parvovirus and helper virus may be readily difter-
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entiated based on size. Parvovirus may also be separated
away from helper virus based on affinity for a heparin sub-
strate (Zolotukhin et al. (1999) Gene Therapy 6:973). Deleted
replication-defective helper viruses can be used so that any
contaminating helper virus is not replication competent. As a
further alternative, an adenovirus helper lacking late gene
expression may be employed, as only adenovirus early gene
expression is required to mediate packaging of parvovirus.
Adenovirus mutants defective for late gene expression are
known in the art (e.g., ts100K and ts149 adenovirus mutants).
Recombinant Virus Vectors

The virus vectors of the present invention are useful for the
delivery of nucleic acids to cells in vitro, ex vivo, and in vivo.
In particular, the virus vectors can be advantageously
employed to deliver or transfer nucleic acids to animal,
including mammalian, cells.

Any heterologous nucleic acid sequence(s) of interest may
be delivered in the virus vectors of the present invention.
Nucleic acids of interest include nucleic acids encoding
polypeptides, including therapeutic (e.g., for medical or vet-
erinary uses), immunogenic (e.g., for vaccines), or diagnostic
polypeptides.

Therapeutic polypeptides include, but are not limited to,
cystic fibrosis transmembrane regulator protein (CFTR), dys-
trophin (including mini- and micro-dystrophins (see, e.g,
Vincent et al., (1993) Nature Genetics 5:130; U.S. Patent
Publication No. 2003/017131; International publication
WO/2008/088895, Wang et al., Proc. Natl. Acad. Sci. USA
97:13714-13719 (2000); and Gregorevic et al., Mol. Ther.
16:657-64 (2008)), myostatin propeptide, follistatin, activin
type 11 soluble receptor, IGF-1, anti-inflammatory polypep-
tides such as the Ikappa B dominant mutant, sarcospan, utro-
phin (Tinsley et al., (1996) Nature 384:349), mini-utrophin,
clotting factors (e.g., Factor VIII, Factor IX, Factor X, etc.),
erythropoietin, angiostatin, endostatin, catalase, tyrosine
hydroxylase, superoxide dismutase, leptin, the LDL receptor,
lipoprotein lipase, ornithine transcarbamylase, [-globin,
a-globin, spectrin, «,-antitrypsin, adenosine deaminase,
hypoxanthine guanine phosphoribosyl transferase, p-gluco-
cerebrosidase, sphingomyelinase, lysosomal hexosamini-
dase A, branched-chain keto acid dehydrogenase, RP65 pro-
tein, cytokines (e.g., a-interferon, -interferon, interferon-y,
interleukin-2, interleukin-4, granulocyte-macrophage colony
stimulating factor, lymphotoxin, and the like), peptide growth
factors, neurotrophic factors and hormones (e.g., somatotro-
pin, insulin, insulin-like growth factors 1 and 2, platelet
derived growth factor, epidermal growth factor, fibroblast
growth factor, nerve growth factor, neurotrophic factor -3
and -4, brain-derived neurotrophic factor, bone morphogenic
proteins [including RANKI, and VEGF], glial derived growth
factor, transforming growth factor —a and -, and the like),
lysosomal acid a-glucosidase, a-galactosidase A, receptors
(e.g., the tumor necrosis growth factory soluble receptor),
S100A1, parvalbumin, adenylyl cyclase type 6, a molecule
that effects G-protein coupled receptor kinase type 2 knock-
down such as a truncated constitutively active bARKet, anti-
inflammatory factors such as TRAP, anti-myostatin proteins,
aspartoacylase, and monoclonal antibodies (including single
chain monoclonal antibodies; an exemplary Mab is the Her-
ceptin® Mab). Other illustrative heterologous nucleic acid
sequences encode suicide gene products (e.g., thymidine
kinase, cytosine deaminase, diphtheria toxin, and tumor
necrosis factor), proteins conferring resistance to a drug used
in cancer therapy, tumor suppressor gene products (e.g., p53,
Rb, Wt-1), TRAIL, FAS-ligand, and any other polypeptide
that has a therapeutic effect in a subject in need thereof.
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Parvovirus vectors can also be used to deliver monoclonal
antibodies and antibody fragments, for example, an antibody
or antibody fragment directed against myostatin (see, e.g.,
Fang et al., Nature Biotechnol. 23:584-590 (2005)).

Heterologous nucleic acid sequences encoding polypep-
tides include those encoding reporter polypeptides (e.g., an
enzyme). Reporter polypeptides are known in the art and
include, but are not limited to, Green Fluorescent Protein,
[-galactosidase, alkaline phosphatase, luciferase, and
chloramphenicol acetyltransferase gene.

Alternatively, in particular embodiments of this invention,
the heterologous nucleic acid may encode an antisense
nucleic acid, a ribozyme (e.g., as described in U.S. Pat. No.
5,877,022), RNAs that effect spliceosome-mediated trans-
splicing (see, Puttaraju et al., (1999) Nature Biotech 17:246;
U.S. Pat. No. 6,013,487; U.S. Pat. No. 6,083,702), interfering
RNAs (RNAi) including siRNA, shRNA or miRNA that
mediate gene silencing (see, Sharp et al., (2000) Science
287:2431), and other non-translated RNAs, such as “guide”
RNAs (Gorman et al., (1998) Proc. Nat. Acad. Sci. USA
95:4929; U.S. Pat. No. 5,869,248 to Yuan et al.), and the like.
Exemplary untranslated RNAs include RNAi against a mul-
tiple drug resistance (MDR) gene product (e.g., to treat and/or
prevent tumors and/or for administration to the heart to pre-
vent damage by chemotherapy), RNAi against myostatin
(e.g., for Duchenne muscular dystrophy), RNAi against
VEGF (e.g., to treat and/or prevent tumors), RNAi against
phospholamban (e.g., to treat cardiovascular disease, see,
e.g., Andino et al., J. Gene Med. 10:132-142 (2008) and Li et
al., Acta Pharmacol Sin. 26:51-55 (2005)); phospholamban
inhibitory or dominant-negative molecules such as phospho-
lamban S16E (e.g., to treat cardiovascular disease, see, e.g.,
Hoshijima et al. Nat. Med. 8:864-871 (2002)), RNAi to
adenosine kinase (e.g., for epilepsy), RNAIi to a sarcoglycan
[e.g., o, B, 7], RNAi against myostatin, myostatin propeptide,
follistatin, or activin type II soluble receptor, RNAi against
anti-inflammatory polypeptides such as the Ikappa B domi-
nant mutant, and RNAi directed against pathogenic organ-
isms and viruses (e.g., hepatitis B virus, human immunode-
ficiency virus, CMV, herpes simplex virus, human papilloma
virus, etc.).

Alternatively, in particular embodiments of this invention,
the heterologous nucleic acid may encode protein phos-
phatase inhibitor I (I-1), serca2a, zinc finger proteins that
regulate the phospholamban gene, Barket, [2-adrenergic
receptor, f2-adrenergic receptor kinase (BARK), phosphoi-
nositide-3 kinase (PI3 kinase), a molecule that eftects G-pro-
tein coupled receptor kinase type 2 knockdown such as a
truncated constitutively active bARKct; calsarcin, RNAi
against phospholamban; phospholamban inhibitory or domi-
nant-negative molecules such as phospholamban S16E, enos,
inos, or bone morphogenie proteins (including BNP 2, 7, etc.,
RANKL and/or VEGF).

The virus vector may also comprise a heterologous nucleic
acid that shares homology with and recombines with a locus
on a host chromosome. This approach can be utilized, for
example, to correct a genetic defect in the host cell.

The present invention also provides virus vectors that
express an immunogenic polypeptide, e.g., for vaccination.
The nucleic acid may encode any immunogen of interest
known in the art including, but not limited to, immunogens
from human immunodeficiency virus (HIV), simian immu-
nodeficiency virus (SIV), influenza virus, HIV or SIV gag
proteins, tumor antigens, cancer antigens, bacterial antigens,
viral antigens, and the like.

The use of parvoviruses as vaccine vectors is known in the
art (see, e.g., Miyamura et al., (1994) Proc. Nat. Acad. Set
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US4 91:8507; U.S. Pat. No. 5,916,563 to Young et al., U.S.
Pat. No. 5,905,040 to Mazzara et al., U.S. Pat. No. 5,882,652,
U.S. Pat. No. 5,863,541 to Samulski et al). The antigen may
be presented in the parvovirus capsid. Alternatively, the anti-
gen may be expressed from a heterologous nucleic acid intro-
duced into a recombinant vector genome. Any immunogen of
interest as described herein and/or as is known in the art can
be provided by the virus vector of the present invention.

An immunogenic polypeptide can be any polypeptide suit-
able for eliciting an immune response and/or protecting the
subject against an infection and/or disease, including, but not
limited to, microbial, bacterial, protozoal, parasitic, fungal
and/or viral infections and diseases. For example, the immu-
nogenic polypeptide can be an orthomyxovirus immunogen
(e.g., an influenza virus immunogen, such as the influenza
virus hemagglutinin (HA) surface protein or the influenza
virus nucleoprotein, or an equine influenza virus immuno-
gen) or a lentivirus immunogen (e.g., an equine infectious
anemia virus immunogen, a Simian Immunodeficiency Virus
(SIV) immunogen, or a Human Immunodeficiency Virus
(HIV) immunogen, such as the HIV or Sly envelope GP160
protein, the HIV or SIV matrix/capsid proteins, and the HIV
or SIV gag, pol and env genes products). The immunogenic
polypeptide can also be an arenavirus immunogen (e.g.,
Lassa fever virus immunogen, such as the Lassa fever virus
nucleocapsid protein and the Lassa fever envelope glycopro-
tein), a poxvirus immunogen (e.g., a vaccinia virus immuno-
gen, such as the vaccinia [.1 or L8 gene products), a flavivirus
immunogen (e.g., a yellow fever virus immunogen or a Japa-
nese encephalitis virus immunogen), a filovirus immunogen
(e.g., an Ebola virus immunogen, or a Marburg virus immu-
nogen, such as NP and GP gene products), a bunyavirus
immunogen (e.g., RVFV, CCHF, and/or SFS virus immuno-
gens), or a coronavirus immunogen (e.g., an infectious
human coronavirus immunogen, such as the human coronavi-
rus envelope glycoprotein, or a porcine transmissible gastro-
enteritis virus immunogen, or an avian infectious bronchitis
virus immunogen). The immunogenic polypeptide can fur-
ther be a polio immunogen, a herpes immunogen (e.g., CMV,
EBV, HSV immunogens) a mumps immunogen, a measles
immunogen, a rubella immunogen, a diphtheria toxin or other
diphtheria immunogen, a pertussis antigen, a hepatitis (e.g.,
hepatitis A, hepatitis B, hepatitis C, etc.) immunogen, and/or
any other vaccine immunogen now known in the art or later
identified as an immunogen.

Alternatively, the immunogenic polypeptide can be any
tumor or cancer cell antigen. Optionally, the tumor or cancer
antigen is expressed on the surface of the cancer cell. Exem-
plary cancer and tumor cell antigens are described in S. A.
Rosenberg (Immunity 10:281 (1991)). Other illustrative can-
cer and tumor antigens include, but are not limited to: BRCA1
gene product, BRCA2 gene product, gpl00, tyrosinase,
GAGE-1/2, BAGE, RAGE, LAGE, NY-ESO-1, CDK-4,
p-catenin, MUM-1, Caspase-8, KIAA0205, HPVE, SART-1,
PRAME, pl5, melanoma tumor antigens (Kawakami et al.,
(1994) Proc. Natl. Acad. Sci. USA 91:3515; Kawakami et al.,
(1994) J. Exp. Med., 180:347; Kawakami et at, (1994) Cancer
Res. 54:3124), MART-1, gp100 MAGE-1, MAGE-2, MAGE-
3, CEA, TRP-1, TRP-2, P-15, tyrosinase (Brichard et al.,
(1993) J. Exp. Med. 178:489); HER-2/neu gene product (U.S.
Pat. No. 4,968,603), CA 125, LK26, FBS5 (endosialin), TAG
72, AFP,CA19-9,NSE, DU-PAN-2, CA50, SPan-1, CA72-4,
HCG, STN (sialyl Tn antigen), c-erbB-2 proteins, PSA,
L-CanAg, estrogen receptor, milk fat globulin, p53 tumor
suppressor protein (Levine, (1993) Ann. Rev. Biochem.
62:623); mucin antigens (International Patent Publication
No. WO 90/05142); telomerases; nuclear matrix proteins;
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prostatic acid phosphatase; papilloma virus antigens; and/or
antigens now known or later discovered to be associated with
the following cancers: melanoma, adenocarcinoma, thy-
moma, lymphoma (e.g., non-Hodgkin’s lymphoma,
Hodgkin’s lymphoma), sarcoma, lung cancer, liver cancer,
colon cancer, leukemia, uterine cancer, breast cancer, prostate
cancer, ovarian cancer, cervical cancer, bladder cancer, kid-
ney cancer, pancreatic cancer, brain cancer and any other
cancer or malignant condition now known or later identified
(see, e.g., Rosenberg, (1996) Ann. Rev. Med. 47:481-91).

As a further alternative, the heterologous nucleic acid can
encode any polypeptide that is desirably produced in a cell in
vitro, ex viva, or in vivo. For example, the virus vectors may
be introduced into cultured cells and the expressed gene prod-
uct isolated therefrom.

It will be understood by those skilled in the art that the
heterologous nucleic acid(s) of interest can be operably asso-
ciated with appropriate control sequences. For example, the
heterologous nucleic acid can be operably associated with
expression control elements, such as transcription/translation
control signals, origins of replication, polyadenylation sig-
nals, internal ribosome entry sites (IRES), promoters, and/or
enhancers, and the like.

Those skilled in the art will appreciate that a variety of
promoter/enhancer elements can be used depending on the
level and tissue-specific expression desired. The promoter/
enhancer can be constitutive or inducible, depending on the
pattern of expression desired. The promoter/enhancer can be
native or foreign and can be a natural or a synthetic sequence.
By foreign, it is intended that the transcriptional initiation
region is not found in the wild-type host into which the
transcriptional initiation region is introduced.

In particular embodiments, the promoter/enhancer ele-
ments can be native to the target cell or subject to be treated.
In representative embodiments, the promoters/enhancer ele-
ment can be native to the heterologous nucleic acid sequence.
The promoter/enhancer element is generally chosen so that it
functions in the target cell(s) of interest. Further, in particular
embodiments the promoter/enhancer element is a mamma-
lian promoter/enhancer element. The promoter/enhancer ele-
ment may be constitutive or inducible.

Inducible expression control elements are typically advan-
tageous in those applications in which it is desirable to pro-
vide regulation over expression of the heterologous nucleic
acid sequence(s). Inducible promoters/enhancer elements for
gene delivery can be tissue-specific or -preferred promoter/
enhancer elements, and include muscle specific or preferred
(including cardiac, skeletal and/or smooth muscle specific or
preferred), neural tissue specific or preferred (including
brain-specific or preferred), eye specific or preferred (includ-
ing retina-specific and cornea-specific), liver specific or pre-
ferred, bone marrow specific or preferred, pancreatic specific
or preferred, spleen specific or preferred, and lung specific or
preferred promoter/enhancer elements. Other inducible pro-
moter/enhancer elements include hormone-inducible and
metal-inducible elements. Exemplary inducible promoters/
enhancer elements include, but are not limited to, a Tet on/off
element, a RU486-inducible promoter, an ecdysone-induc-
ible promoter, a rapamycin-inducible promoter, and a metal-
lothionein promoter.

In embodiments wherein the heterologous nucleic acid
sequence(s) is transcribed and then translated in the target
cells, specific initiation signals are generally included for
efficient translation of inserted protein coding sequences.
These exogenous translational control sequences, which may
include the ATG initiation codon and adjacent sequences, can
be of a variety of origins, both natural and synthetic.
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The virus vectors according to the present invention pro-
vide a means for delivering heterologous nucleic acids into a
broad range of cells, including dividing and non-dividing
cells. The virus vectors can be employed to deliver a nucleic
acid of interest to a cell in vitro, e.g., to produce a polypeptide
in vitro or for ex vivo gene therapy. The virus vectors are
additionally useful in a method of delivering a nucleic acid to
a subject in need thereof, e.g., to express an immunogenic or
therapeutic polypeptide or a functional RNA. In this manner,
the polypeptide or functional RNA can be produced in vivo in
the subject. The subject can be in need of the polypeptide
because the subject has a deficiency of the polypeptide. Fur-
ther, the method can be practiced because the production of
the polypeptide or functional RNA in the subject may impart
some beneficial effect.

The virus vectors can also be used to produce a polypeptide
of'interest or functional RNA in cultured cells or in a subject
(e.g., using the subject as a bioreactor to produce the polypep-
tide or to observe the effects of the functional RNA on the
subject, for example, in connection with screening methods).

In general, the virus vectors of the present invention can be
employed to deliver a heterologous nucleic acid encoding a
polypeptide or functional RNA to treat and/or prevent any
disease state for which it is beneficial to deliver a therapeutic
polypeptide or functional RNA. Illustrative disease states
include, but are not limited to: cystic fibrosis (cystic fibrosis
transmembrane regulator protein) and other diseases of the
lung, hemophilia A (Factor VIII), hemophilia B (Factor IX),
thalassemia (B-globin), anemia (erythropoietin) and other
blood disorders, Alzheimer’s disease (GDF; neprilysin), mul-
tiple sclerosis (p-interferon), Parkinson’s disease (glial-cell
line derived neurotrophic factor [GDNF]), Huntington’s dis-
ease (RNAI to remove repeats), amyotrophic lateral sclerosis,
epilepsy (galanin, neurotrophic factors), and other neurologi-
cal disorders, cancer (endostatin, angiostatin, TRAIL, FAS-
ligand, cytokines including interferons; RNAi including
RNAI against VEGF or the multiple drug resistance gene
product), diabetes mellitus (insulin), muscular dystrophies
including Duchenne (dystrophin, mini-dystrophin, insulin-
like growth factor I, asarcoglycan[e.g., o, f, y], RNAi against
myostatin, myostatin propeptide, follistatin, activin type 11
soluble receptor, anti-inflammatory polypeptides such as the
Ikappa B dominant mutant, sarcospan, utrophin, mini-utro-
phin, RNAi against splice junctions in the dystrophin gene to
induce exon skipping [see, e.g., WO/2003/095647], antisense
against U7 snRNAs to induce exon skipping [see, e.g.,
WO/2006/021724], and antibodies or antibody fragments
against myostatin or myostatin propeptide) and Becker, Gau-
cher disease (glucocerebrosidase), Hurler’s disease (a-L-
iduronidase), adenosine deaminase deficiency (adenosine
deaminase), glycogen storage diseases (e.g., Fabry disease
[c-galactosidase] and Pompe disease [lysosomal acid a-glu-
cosidase]) and other metabolic defects, congenital emphy-
sema (cl-antitrypsin), Lesch-Nyhan Syndrome (hypoxan-
thine guanine phosphoribosyl transferase), Niemann-Pick
disease (sphingomyelinase), Tays Sachs disease (lysosomal
hexosaminidase A), Maple Syrup Urine Disease (branched-
chain keto acid dehydrogenase), retinal degenerative diseases
(and other diseases of the eye and retina; e.g., PDGF for
macular degeneration), diseases of solid organs such as brain
(including Parkinson’s Disease [GDNF], astrocytomas [en-
dostatin, angiostatin and/or RNAi against VEGF], glioblas-
tomas [endostatin, angiostatin and/or RNAi against VEGF)),
liver, kidney, heart including congestive heart failure or
peripheral artery disease (PAD) (e.g., by delivering protein
phosphatase inhibitor I (I-1), serca2a, zinc finger proteins that
regulate the phospholamban gene, Barka, [2-adrenergic
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receptor, f2-adrenergic receptor kinase (BARK), phosphoi-
nositide-3 kinase (PI3 kinase), S1I00A 1, parvalbumin, adeny-
Iyl cyclase type 6, a molecule that effects G-protein coupled
receptor kinase type 2 knockdown such as a truncated con-
stitutively active bARKct; calsarcin, RNAi against phospho-
lamban; phospholamban inhibitory or dominant-negative
molecules such as phospholamban S16E, etc.), arthritis (in-
sulin-like growth factors), joint disorders (insulin-like growth
factor 1 and/or 2), intimal hyperplasia (e.g., by delivering
enos, inos), improve survival of heart transplants (superoxide
dismutase), AIDS (soluble CD4), muscle wasting (insulin-
like growth factor 1), kidney deficiency (erythropoietin), ane-
mia (erythropoietin), arthritis (anti-inflammatory factors
such as IRAP and TNFa soluble receptor), hepatitis (c-inter-
feron), LDL receptor deficiency (LDL receptor), hyperam-
monemia (ornithine transcarbamylase), Krabbe’s disease
(galactocerebrosidase), Batten’s disease, spinal cerebral
ataxias including SCA1, SCA2 and SCA3, phenylketonuria
(phenylalanine hydroxylase), autoimmune diseases, and the
like. The invention can further be used following organ trans-
plantation to increase the success of the transplant and/or to
reduce the negative side effects of organ transplantation or
adjunct therapies (e.g., by administering immunosuppressant
agents or inhibitory nucleic acids to block cytokine produc-
tion). As another example, bone morphogenic proteins (in-
cluding BNP 2,7, etc., RANKL and/or VEGF) can be admin-
istered with a bone allograft, for example, following a break
or surgical removal in a cancer patient.

Gene transfer has substantial potential use for understand-
ing and providing therapy for disease states. There are a
number of inherited diseases in which defective genes are
known and have been cloned. In general, the above disease
states fall into two classes: deficiency states, usually of
enzymes, which are generally inherited in a recessive manner,
and unbalanced states, which may involve regulatory or struc-
tural proteins, and which are typically inherited in a dominant
manner. For deficiency state diseases, gene transfer can be
used to bring a normal gene into affected tissues for replace-
ment therapy, as well as to create animal models for the
disease using antisense mutations. For unbalanced disease
states, gene transfer can be used to create a disease state in a
model system, which can then be used in efforts to counteract
the disease state. Thus, virus vectors according to the present
invention permit the treatment and/or prevention of genetic
diseases.

The virus vectors according to the present invention may
also be employed to provide a functional RNA to a cell in
vitro or in vivo. Expression of the functional RNA in the cell,
for example, can diminish expression of a particular target
protein by the cell. Accordingly, functional RNA can be
administered to decrease expression of a particular protein in
a subject in need thereof. Functional RNA can also be admin-
istered to cells in vitro to regulate gene expression and/or cell
physiology, e.g., to optimize cell or tissue culture systems or
in screening methods.

Virus vectors according to the instant invention find use in
diagnostic and screening methods, whereby a nucleic acid of
interest is transiently or stably expressed in a cell culture
system, or alternatively, a transgenic animal model.

The virus vectors of the present invention can also be used
for various non-therapeutic purposes, including but not lim-
ited to use in protocols to assess gene targeting, clearance,
transcription, translation, etc., as would be apparent to one
skilled in the art. The virus vectors can also be used for the
purpose of evaluating safety (spread, toxicity, immunogenic-
ity, etc.). Such data, for example, are considered by the United
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States Food and Drug Administration as part of the regulatory
approval process prior to evaluation of clinical efficacy.

As a further aspect, the virus vectors of the present inven-
tion may be used to produce an immune response in a subject.
According to this embodiment, a virus vector comprising a
heterologous nucleic acid sequence encoding an immuno-
genic polypeptide can be administered to a subject, and an
active immune response is mounted by the subject against the
immunogenic polypeptide. Immunogenic polypeptides are as
described hereinabove. In some embodiments, a protective
immune response is elicited.

Alternatively, the virus vector may be administered to a cell
ex vivo and the altered cell is administered to the subject. The
virus vector comprising the heterologous nucleic acid is
introduced into the cell, and the cell is administered to the
subject, where the heterologous nucleic acid encoding the
immunogen can be expressed and induce an immune
response in the subject against the immunogen. In particular
embodiments, the cell is an antigen-presenting cell (e.g., a
dendritic cell).

An “active immune response” or “active immunity” is
characterized by “participation of host tissues and cells after
an encounter with the immunogen. It involves differentiation
and proliferation of immunocompetent cells in lymphoreticu-
lar tissues, which lead to synthesis of antibody or the devel-
opment of cell-mediated reactivity, or both.” Herbert B. Her-
scowitz, Immunophysiology: Cell Function and Cellular
Interactions in Antibody Formation, in ImmuNoLoGY: Basic
Processes 117 (Joseph A. Bellanti ed., 1985). Alternatively
stated, an active immune response is mounted by the host
after exposure to an immunogen by infection or by vaccina-
tion. Active immunity can be contrasted with passive immu-
nity, which is acquired through the “transfer of preformed
substances (antibody, transfer factor, thymic graft, interleu-
kin-2) from an actively immunized host to a non-immune
host” Id.

A “protective” immune response or “protective” immunity
as used herein indicates that the immune response confers
some benefit to the subject in that it prevents or reduces the
incidence of disease. Alternatively, a protective immune
response or protective immunity may be useful in the treat-
ment and/or prevention of disease, in particular cancer or
tumors (e.g., by preventing cancer or tumor formation, by
causing regression of a cancer or tumor and/or by preventing
metastasis and/or by preventing growth of metastatic nod-
ules). The protective effects may be complete or partial, as
long as the benefits of the treatment outweigh any disadvan-
tages thereof.

In particular embodiments, the virus vector or cell com-
prising the heterologous nucleic acid can be administered in
an immunogenically effective amount, as described below.

The virus vectors of the present invention can also be
administered for cancer immunotherapy by administration of
avirus vector expressing one or more cancer cell antigens (or
an immunologically similar molecule) or any other immuno-
gen that produces an immune response against a cancer cell.
To illustrate, an immune response can be produced against a
cancer cell antigen in a subject by administering a virus vector
comprising a heterologous nucleic acid encoding the cancer
cell antigen, for example to treat a patient with cancer and/or
to prevent cancer from developing in the subject. The virus
vector may be administered to a subject in vivo or by using ex
vivo methods, as described herein. Alternatively, the cancer
antigen can be expressed as part of the virus capsid or be
otherwise associated with the virus capsid as described
above.
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As another alternative, any other therapeutic nucleic acid
(e.g., RNAI) or polypeptide (e.g., cytokine) known in the art
can be administered to treat and/or prevent cancer.

As used herein, the term “cancer” encompasses tumor-
forming cancers. Likewise, the term “cancerous tissue”
encompasses tumors. A “cancer cell antigen” encompasses
tumor antigens.

The term “cancer” has its understood meaning in the art,
for example, an uncontrolled growth of tissue that has the
potential to spread to distant sites of the body (i.e., metasta-
size). Exemplary cancers include, but are not limited to mela-
noma, adenocarcinoma, thymoma, lymphoma (e.g., non-
Hodgkin’s lymphoma, Hodgkin’s lymphoma), sarcoma, lung
cancer, liver cancer, colon cancer, leukemia, uterine cancer,
breast cancer, prostate cancer, ovarian cancer, cervical cancer,
bladder cancer, kidney cancer, pancreatic cancer, brain cancer
and any other cancer or malignant condition now known or
later identified. In representative embodiments, the invention
provides a method of treating and/or preventing tumor-form-
ing cancers.

The term “tumor” is also understood in the art, for example,
as an abnormal mass of undifferentiated cells within a mul-
ticellular organism. Tumors can be malignant or benign. In
representative embodiments, the methods disclosed herein
are used to prevent and treat malignant tumors.

By the terms “treating cancer,” “treatment of cancer” and
equivalent terms it is intended that the severity of the cancer
is reduced or at least partially eliminated and/or the progres-
sion of the disease is slowed and/or controlled and/or the
disease is stabilized. In particular embodiments, these terms
indicate that metastasis of the cancer is prevented or reduced
or at least partially eliminated and/or that growth of meta-
static nodules is prevented or reduced or at least partially
eliminated.

By the terms “prevention of cancer” or “preventing cancer”
and equivalent terms it is intended that the methods at least
partially eliminate or reduce and/or delay the incidence and/
or severity of the onset of cancer. Alternatively stated, the
onset of cancer in the subject may be reduced in likelihood or
probability and/or delayed.

In particular embodiments, cells may be removed from a
subject with cancer and contacted with a virus vector accord-
ing to the instant invention. The modified cell is then admin-
istered to the subject, whereby an immune response against
the cancer cell antigen is elicited. This method can be advan-
tageously employed with immunocompromised subjects that
cannot mount a sufficient immune response in vivo (i.e.,
cannot produce enhancing antibodies in sufficient quantities).

It is known in the art that immune responses may be
enhanced by immunomodulatory cytokines (e.g., a-inter-
feron, P-interferon, y-interferon, w-interferon, t-interferon,
interleukin-1c., interleukin-1p, interleukin-2, interleukin-3,
interleukin-4, interleukin 5, interleukin-6, interleukin-7,
interleukin-8, interleukin-9, interleukin-10, interleukin-11,
interleukin 12, interleukin-13, interleukin-14, interleukin-18,
B cell Growth factor, CD40 Ligand, tumor necrosis factor-c.,
tumor necrosis factor-f3, monocyte chemoattractant protein-
1, granulocyte-macrophage colony stimulating factor, and
lymphotoxin). Accordingly, immunomodulatory cytokines
(preferably, CTL inductive cytokines) may be administered
to a subject in conjunction with the virus vector.

Cytokines may be administered by any method known in
the art. Exogenous cytokines may be administered to the
subject, or alternatively, a nucleic acid encoding a cytokine
may be delivered to the subject using a suitable vector, and the
cytokine produced in vivo.
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Subjects, Pharmaceutical Formulations, and Modes of
Administration

Virus vectors and capsids according to the present inven-
tion find use in both veterinary and medical applications.
Suitable subjects include both avians and mammals. The term
“avian” as used herein includes, but is not limited to, chick-
ens, ducks, geese, quail, turkeys, pheasant, parrots, parakeets,
and the like. The term “mammal” as used herein includes, but
is not limited to, humans, non-human primates, bovines,
ovines, caprines, equines, felines, canines, lagomorphs, etc.
Human subjects include neonates, infants, juveniles and
adults.

In particular embodiments, the present invention provides
apharmaceutical composition comprising a virus vector and/
or capsid of the invention in a pharmaceutically acceptable
carrier and, optionally, other medicinal agents, pharmaceuti-
cal agents, stabilizing agents, buffers, carriers, adjuvants,
diluents, etc. For injection, the carrier will typically be a
liquid. For other methods of administration, the carrier may
be either solid or liquid. For inhalation administration, the
carrier will be respirable, and optionally can be in solid or
liquid particulate form.

By “pharmaceutically acceptable” it is meant a material
that is not toxic or otherwise undesirable, i.e., the material
may be administered to a subject without causing any unde-
sirable biological effects.

One aspect of the present invention is a method of trans-
ferring a nucleic acid to a cell in vitro. The virus vector may
be introduced into the cells at the appropriate multiplicity of
infection according to standard transduction methods suit-
able for the particular target cells. Titers of virus vector to
administer can vary, depending upon the target cell type and
number, and the particular virus vector, and can be deter-
mined by those of skill in the art without undue experimen-
tation. In representative embodiments, at least about 10°
infectious units, more preferably at least about 10° infectious
units are introduced to the cell.

The cell(s) into which the virus vector is introduced can be
of any type, including but not limited to neural cells (includ-
ing cells of the peripheral and central nervous systems, in
particular, brain cells such as neurons and oligodendrocytes),
lung cells, cells of the eye (including retinal cells, retinal
pigment epithelium, and corneal cells), blood vessel cells
(e.g., endothelial cells, intimal cells), epithelial cells (e.g., gut
and respiratory epithelial cells), muscle cells (e.g., skeletal
muscle cells, cardiac muscle cells, smooth muscle cells and/
or diaphragm muscle cells), dendritic cells, pancreatic cells
(including islet cells), hepatic cells, kidney cells, myocardial
cells, bone cells (e.g., bone marrow stem cells), hematopoi-
etic stem cells, spleen cells, keratinocytes, fibroblasts, endot-
helial cells, prostate cells, germ cells, and the like. In repre-
sentative embodiments, the cell can be any progenitor cell. As
a further possibility, the cell can be a stem cell (e.g., neural
stem cell, liver stem cell). As still a further alternative, the cell
can be a cancer or tumor cell. Moreover, the cell can be from
any species of origin, as indicated above.

The virus vector can be introduced into cells in vitro for the
purpose of administering the modified cell to a subject. In
particular embodiments, the cells have been removed from a
subject, the virus vector is introduced therein, and the cells are
then administered back into the subject. Methods of removing
cells from subject for manipulation ex vivo, followed by
introduction back into the subject are known in the art (see,
e.g., U.S. Pat. No. 5,399,346). Alternatively, the recombinant
virus vector can be introduced into cells from a donor subject,
into cultured cells, or into cells from any other suitable
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source, and the cells are administered to a subject in need
thereof (i.e., a “recipient” subject).

Suitable cells for ex vivo gene delivery are as described
above. Dosages of the cells to administer to a subject will vary
upon the age, condition and species of the subject, the type of
cell, the nucleic acid being expressed by the cell, the mode of
administration, and the like. Typically, at least about 10 to
about 10® cells or at least about 107 to about 10° cells will be
administered per dose in a pharmaceutically acceptable car-
rier. In particular embodiments, the cells transduced with the
virus vector are administered to the subject in a treatment
effective or prevention effective amount in combination with
a pharmaceutical carrier.

In some embodiments, the virus vector is introduced into a
cell and the cell can be administered to a subject to elicit an
immunogenic response against the delivered polypeptide
(e.g., expressed as a transgene or in the capsid). Typically, a
quantity of cells expressing an immunogenically effective
amount of the polypeptide in combination with a pharmaceu-
tically acceptable carrier is administered. An “immunogeni-
cally effective amount” is an amount of the expressed
polypeptide that is sufficient to evoke an active immune
response against the polypeptide in the subject to which the
pharmaceutical formulation is administered. In particular
embodiments, the dosage is sufficient to produce a protective
immune response (as defined above). The degree of protec-
tion conferred need not be complete or permanent, as long as
the benefits of administering the immunogenic polypeptide
outweigh any disadvantages thereof.

A further aspect of the invention is a method of adminis-
tering the virus vector to subjects. Administration of the virus
vectors and/or capsids according to the present invention to a
human subject or an animal in need thereof can be by any
means known in the art. Optionally, the virus vector and/or
capsid is delivered in a treatment effective or prevention
effective dose in a pharmaceutically acceptable carrier.

The virus vectors and/or capsids of the invention can fur-
ther be administered to elicit an immunogenic response (e.g.,
as a vaccine). Typically, immunogenic compositions of the
present invention comprise an immunogenically effective
amount of virus vector and/or capsid in combination with a
pharmaceutically acceptable carrier. Optionally, the dosage is
sufficient to produce a protective immune response (as
defined above), The degree of protection conferred need not
be complete or permanent, as long as the benefits of admin-
istering the immunogenic polypeptide outweigh any disad-
vantages thereof. Subjects and immunogens are as described
above.

Dosages of the virus vector and/or capsid to be adminis-
tered to a subject depend upon the mode of administration, the
disease or condition to be treated and/or prevented, the indi-
vidual subject’s condition, the particular virus vector or
capsid, and the nucleic acid to be delivered, and the like, and
can be determined in a routine manner. Exemplary doses for
achieving therapeutic effects are titers of at least about 10°,
105,107,108, 10°,10'°, 10'*, 10'2,10"3, 10"%, 10*° transduc-
ing units, optionally about 103-10'? transducing units.

In particular embodiments, more than one administration
(e.g., two, three, four or more administrations) may be
employed to achieve the desired level of gene expression over
a period of various intervals, e.g., daily, weekly, monthly,
yearly, etc.

Exemplary modes of administration include oral, rectal,
transmucosal, intranasal, inhalation (e.g., via an aerosol),
buccal (e.g., sublingual), vaginal, intrathecal, intraocular,
transdermal, intraendothelial, in utero (or in ovo), parenteral
(e.g., intravenous, subcutaneous, intradermal, intracranial,
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intramuscular [including administration to skeletal, dia-
phragm and/or cardiac muscle], intrapleural, intracerebral,
and intraarticular), topical (e.g., to both skin and mucosal
surfaces, including airway surfaces, and transdermal admin-
istration), intralymphatic, and the like, as well as direct tissue
or organ injection (e.g., to liver, eye, skeletal muscle, cardiac
muscle, diaphragm muscle or brain).

Administration can be to any site in a subject, including,
without limitation, a site selected from the group consisting of
the brain, a skeletal muscle, a smooth muscle, the heart, the
diaphragm, the airway epithelium, the liver, the kidney, the
spleen, the pancreas, the skin, and the eye.

Administration can also be to a tumor (e.g., in or near a
tumor or a lymph node). The most suitable route in any given
case will depend on the nature and severity of the condition
being treated and/or prevented and on the nature of the par-
ticular vector that is being used.

Administration to skeletal muscle according to the present
invention includes but is not limited to administration to
skeletal muscle in the limbs (e.g., upper arm, lower arm,
upper leg, and/or lower leg), back, neck, head (e.g., tongue),
thorax, abdomen, pelvis/perineum, and/or digits. Suitable
skeletal muscles include but are not limited to abductor digiti
minimi (in the hand), abductor digiti minimi (in the foot),
abductor hallucis, abductor ossis metatarsi quinti, abductor
pollicis brevis, abductor pollicis longus, adductor brevis,
adductor hallucis, adductor longus, adductor magnus, adduc-
tor pollicis, anconeus, anterior scalene, articularis genus,
biceps brachii, biceps femoris, brachialis, brachioradialis,
buccinator, coracobrachialis, corrugator supercilii, deltoid,
depressor anguli oris, depressor labii inferioris, digastric, dor-
sal interossei (in the hand), dorsal interossei (in the foot),
extensor carpi radialis brevis, extensor carpi radialis longus,
extensor carpi ulnaris, extensor digiti minimi, extensor digi-
torum, extensor digitorum brevis, extensor digitorum longus,
extensor hallucis brevis, extensor hallucis longus, extensor
indicis, extensor pollicis brevis, extensor pollicis longus,
flexor carpi radialis, flexor carpi ulnaris, flexor digiti minimi
brevis (in the hand), flexor digiti minimi brevis (in the foot),
flexor digitorum brevis, flexor digitorum longus, flexor digi-
torum profundus, flexor digitorum superficialis, flexor hallu-
cis brevis, flexor hallucis longus, flexor pollicis brevis, flexor
pollicis longus, frontalis, gastrocnemius, geniohyoid, gluteus
maximus, gluteus medius, gluteus minimus, gracilis, iliocos-
talis cervicis, iliocostalis lumborum, iliocostalis thoracis,
illiacus, inferior gemellus, inferior oblique, inferior rectus,
infraspinatus, interspinalis, intertransversi, lateral pterygoid,
lateral rectus, latissimus dorsi, levator anguli oris, levator
labii superioris, levator labii superioris alaeque nasi, levator
palpebrae superioris, levator scapulae, long rotators, longis-
simus capitis, longissimus cervicis, longissimus thoracis,
longus capitis, longus colli, lumbricals (in the hand), lumbri-
cals (in the foot), masseter, medial pterygoid, medial rectus,
middle scalene, multifidus, mylohyoid, obliquus capitis infe-
rior, obliquus capitis superior, obturator externus, obturator
internus, occipitalis, omohyoid, opponens digiti minimi,
opponens pollicis, orbicularis oculi, orbicularis earls, palmar
interossei, palmaris brevis, palmaris longus, pectineus, pec-
toralis major, pectoralis minor, peroneus brevis, peroneus
longus, peroneus tertius, piriformis, plantar interossei, plan-
taris, platysma, popliteus, posterior scalene, pronator quadra-
tus, pronator teres, psoas major, quadratus femoris, quadratus
plantae, rectus capitis anterior, rectus capitis lateralis, rectus
capitis posterior major, rectus capitis posterior minor, rectus
femoris, rhomboid major, rhomboid minor, risorius, sarto-
rius, scalenus minimus, semimembranosus, semispinalis
capitis, semispinalis cervicis, semispinalis thoracis, semiten-
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dinosus, serratus anterior, short rotators, soleus, spinalis capi-
tis, spinalis cervicis, spinalis thoracis, splenius capitis, sple-
nius cervicis, sternocleidomastoid, sternohyoid,
sternothyroid, stylohyoid, subclavius, subscapularis, supe-
rior gemellus, superior oblique, superior rectus, supinator,
supraspinatus, temporalis, tensor fascia lata, teres major, teres
minor, thoracis, thyrohyoid, tibialis anterior, tibialis poste-
rior, trapezius, triceps brachii, vastus intermedius, vastus lat-
eralis, vastus medialis, zygomaticus major, and zygomaticus
minor, and any other suitable skeletal muscle as known in the
art.

The virus vector can be delivered to skeletal muscle by
intravenous administration, intra-arterial administration,
intraperitoneal administration, limb perfusion, (optionally,
isolated limb perfusion of a leg and/or arm; see, e.g. Arruda et
al., (2005) Blood 105: 3458-3464), and/or direct intramuscu-
lar injection. In particular embodiments, the virus vector and/
or capsid is administered to a limb (arm and/or leg) of a
subject (e.g., a subject with muscular dystrophy such as
DMD) by limb perfusion, optionally isolated limb perfusion
(e.g., by intravenous or intra-articular administration. In
embodiments of the invention, the virus vectors and/or
capsids of the invention can advantageously be administered
without employing “hydrodynamic™” techniques. Tissue
delivery (e.g., to muscle) of prior art vectors is often enhanced
by hydrodynamic techniques (e.g., intravenous/intravenous
administration in a large volume), which increase pressure in
the vasculature and facilitate the ability of the vector to cross
the endothelial cell barrier. In particular embodiments, the
viral vectors and/or capsids of the invention can be adminis-
tered in the absence of hydrodynamic techniques such as high
volume infusions and/or elevated intravascular pressure (e.g.,
greater than normal systolic pressure, for example, less than
or equal to a 5%, 10%, 15%, 20%, 25% increase in intravas-
cular pressure over normal systolic pressure). Such methods
may reduce or avoid the side effects associated with hydro-
dynamic techniques such as edema, nerve damage and/or
compartment syndrome.

Administration to cardiac muscle includes administration
to the left atrium, right atrium, left ventricle, right ventricle
and/or septum. The virus vector and/or capsid can be deliv-
ered to cardiac muscle by intravenous administration, intra-
arterial administration such as intra-aortic administration,
direct cardiac injection (e.g., into left atrium, right atrium, left
ventricle, right ventricle), and/or coronary artery perfusion.

Administration to diaphragm muscle can be by any suit-
able method including intravenous administration, intra-arte-
rial administration, and/or intra-peritoneal administration.

Administration to smooth muscle can be by any suitable
method including intravenous administration, intra-arterial
administration, and/or intra-peritoneal administration. In one
embodiment, administration can be to endothelial cells
present in, near, and/or on smooth muscle.

Delivery to a target tissue can also be achieved by deliver-
ing a depot comprising the virus vector and/or capsid. In
representative embodiments, a depot comprising the virus
vector and/or capsid is implanted into skeletal, smooth, car-
diac and/or diaphragm muscle tissue or the tissue can be
contacted with a film or other matrix comprising the virus
vector and/or capsid. Such implantable matrices or substrates
are described in U.S. Pat. No. 7,201,898.

In particular embodiments, a virus vector according to the
present invention is administered to skeletal muscle, dia-
phragm muscle and/or cardiac muscle (e.g., to treat and/or
prevent muscular dystrophy or heart disease [for example,
PAD or congestive heart failure]).
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In representative embodiments, the invention is used to
treat and/or prevent disorders of skeletal, cardiac and/or dia-
phragm muscle.

In a representative embodiment, the invention provides a
method of treating and/or preventing muscular dystrophy in a
subject in need thereof, the method comprising: administer-
ing a treatment or prevention effective amount of a virus
vector of the invention to a mammalian subject, wherein the
virus vector comprises a heterologous nucleic acid encoding
dystrophin, a mini-dystrophin, a micro-dystrophin, myostatin
propeptide, follistatin, activin type 11 soluble receptor, IGF-1,
anti-inflammatory polypeptides such as the lkappa B domi-
nant mutant, sarcospan, utrophin, a micro-dystrophin, lami-
nin-02, a-sarcoglycan, [-sarcoglycan, y-sarcoglycan,
d-sarcoglycan, IGF-1, an antibody or antibody fragment
against myostatin or myostatin propeptide, and/or RNAi
against myostatin. In particular embodiments, the virus vec-
tor can be administered to skeletal, diaphragm and/or cardiac
muscle as described elsewhere herein.

Alternatively, the invention can be practiced to deliver a
nucleic acid to skeletal, cardiac or diaphragm muscle, which
is used as a platform for production of a polypeptide (e.g., an
enzyme) or functional RNA (e.g., RNAi, microRNA, anti-
sense RNA) that normally circulates in the blood or for sys-
temic delivery to other tissues to treat and/or prevent a disor-
der (e.g., a metabolic disorder, such as diabetes (e.g., insulin),
hemophilia (e.g., Factor IX or Factor VIII), a mucopolysac-
charide disorder (e.g., Sly syndrome, Hurler Syndrome,
Scheie Syndrome, Hurler-Scheie Syndrome, Hunter’s Syn-
drome, Sanfilippo Syndrome A, B, C, D, Morquio Syndrome,
Maroteaux-Lamy Syndrome, etc.) or a lysosomal storage
disorder (such as Gaucher’s disease [glucocerebrosidase],
Pompe disease [lysosomal acid a-glucosidase] or Fabry dis-
ease [a-galactosidase A]) or a glycogen storage disorder
(such as Pompe disease [lysosomal acid o glucosidase]).
Other suitable proteins for treating and/or preventing meta-
bolic disorders are described above. The use of muscle as a
platform to express a nucleic acid of interest is described in
U.S. Patent Publication No. 2002/0192189.

Thus, as one aspect, the invention further encompasses a
method of treating and/or preventing a metabolic disorder in
a subject in need thereof, the method comprising: adminis-
tering a treatment or prevention effective amount of a virus
vector of the invention to a subject (e.g., to skeletal muscle of
a subject), wherein the virus vector comprises a heterologous
nucleic acid encoding a polypeptide, wherein the metabolic
disorder is a result of a deficiency and/or defect in the
polypeptide. Illustrative metabolic disorders and heterolo-
gous nucleic acids encoding polypeptides are described
herein. Optionally, the polypeptide is secreted (e.g., a
polypeptide that is a secreted polypeptide in its native state or
that has been engineered to be secreted, for example, by
operable association with a secretory signal sequence as is
known in the art). Without being limited by any particular
theory of the invention, according to this embodiment,
administration to the skeletal muscle can result in secretion of
the polypeptide into the systemic circulation and delivery to
target tissue(s). Methods of delivering virus vectors to skel-
etal muscle are described in more detail herein.

The invention can also be practiced to produce antisense
RNA, RNAI or other functional RNA (e.g., a ribozyme) for
systemic delivery.

The invention also provides a method of treating and/or
preventing congenital heart failure or PAD in a subject in need
thereof, the method comprising administering a treatment or
prevention effective amount of a virus vector of the invention
to a mammalian subject, wherein the virus vector comprises



US 9,169,494 B2

41

a heterologous nucleic acid encoding, for example, a sarco-
plasmic endoreticulum Ca**-ATPase (SERCAZ2a), an angio-
genic factor, phosphatase inhibitor 1 (I-1), RNAi against
phospholamban; a phospholamban inhibitory or dominant-
negative molecule such as phospholamban S16E, a zinc fin-
ger protein that regulates the phospholamban gene, $2-adr-
energic receptor, §2-adrenergic receptor kinase (BARK), PI3
kinase, calsarcan, a B-adrenergic receptor kinase inhibitor
(PARKCct), inhibitor 1 of protein phosphatase 1, S100A1,
parvalbumin, adenylyl cyclase type 6, a molecule that effects
G-protein coupled receptor kinase type 2 knockdown such as
a truncated constitutively active bARKct, Pim-1, PGC-1q,
SOD-1, SOD-2, EC-SOD, kallikrein, HIF, thymosin-p4,
mix-1, mir-133, mir-206 and/or mir-208.

Injectables can be prepared in conventional forms, either as
liquid solutions or suspensions, solid forms suitable for solu-
tion or suspension in liquid prior to injection, or as emulsions.
Alternatively, one may administer the virus vector and/or
virus capsids of the invention in a local rather than systemic
manner, for example, in a depot or sustained-release formu-
lation. Further, the virus vector and/or virus capsid can be
delivered adhered to a surgically implantable matrix (e.g., as
described in U.S. Patent Publication No. 2004-0013645).

The virus vectors disclosed herein can be administered to
the lungs of a subject by any suitable means, optionally by
administering an aerosol suspension of respirable particles
comprised of the virus vectors and/or virus capsids, which the
subjectinhales. The respirable particles can be liquid or solid.
Aerosols of liquid particles comprising the virus vectors and/
or virus capsids may be produced by any suitable means, such
as with a pressure-driven aerosol nebulizer or an ultrasonic
nebulizer, as is known to those of skill in the art. See, e.g., U.S.
Pat. No. 4,501,729. Aerosols of solid particles comprising the
virus vectors and/or capsids may likewise be produced with
any solid particulate medicament aerosol generator, by tech-
niques known in the pharmaceutical art.

The virus vectors can be administered to tissues of the CNS
(e.g., brain, eye) and may advantageously result in broader
distribution of the virus vector or capsid than would be
observed in the absence of the present invention.

In particular embodiments, the delivery vectors of the
invention may be administered to treat diseases of the CNS,
including genetic disorders, neurodegenerative disorders,
psychiatric disorders and tumors. llustrative diseases of the
CNS include, but are not limited to Alzheimer’s disease,
Parkinson’s disease, Huntington’s disease, Canavan disease,
Leigh’s disease, Refsum disease, Tourette syndrome, primary
lateral sclerosis, amyotrophic lateral sclerosis, progressive
muscular atrophy, Pick’s disease, muscular dystrophy, mul-
tiple sclerosis, myasthenia gravis, Binswanger’s disease,
trauma due to spinal cord or head injury, Tay Sachs disease,
Lesch-Nyan disease, epilepsy, cerebral infarcts, psychiatric
disorders including mood disorders (e.g., depression, bipolar
affective disorder, persistent affective disorder, secondary
mood disorder), schizophrenia, drug dependency (e.g., alco-
holism and other substance dependencies), neuroses (e.g.,
anxiety, obsessional disorder, somatoform disorder, dissocia-
tive disorder, grief, post-partum depression), psychosis (e.g.,
hallucinations and delusions), dementia, paranoia, attention
deficit disorder, psychosexual disorders, sleeping disorders,
pain disorders, eating or weight disorders (e.g., obesity,
cachexia, anorexia nervosa, and bulemia) and cancers and
tumors (e.g., pituitary tumors) of the CNS.

Disorders of the CNS include ophthalmic disorders involv-
ing the retina, posterior tract, and optic nerve (e.g., retinitis
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pigmentosa, diabetic retinopathy and other retinal degenera-
tive diseases, uveitis, age-related macular degeneration, glau-
coma).

Most, if not all, ophthalmic diseases and disorders are
associated with one or more of three types of indications: (1)
angiogenesis, (2) inflammation, and (3) degeneration. The
delivery vectors of the present invention can be employed to
deliver anti-angiogenic factors; anti-inflammatory factors;
factors that retard cell degeneration, promote cell sparing, or
promote cell growth and combinations of the foregoing.

Diabetic retinopathy, for example, is characterized by
angiogenesis. Diabetic retinopathy can be treated by deliver-
ing one or more anti-angiogenic factors either intraocularly
(e.g., in the vitreous) or periocularly (e.g., in the sub-Tenon’s
region). One or more neurotrophic factors may also be co-
delivered, either intraocularly (e.g., intravitreally) or perio-
cularly.

Uveitis involves inflammation. One or more anti-inflam-
matory factors can be administered by intraocular (e.g., vit-
reous or anterior chamber) administration of a delivery vector
of the invention.

Retinitis pigmentosa, by comparison, is characterized by
retinal degeneration. In representative embodiments, retinitis
pigmentosa can be treated by intraocular (e.g., vitreal admin-
istration) of a delivery vector encoding one or more neu-
rotrophic factors.

Age-related macular degeneration involves both angiogen-
esis and retinal degeneration. This disorder can be treated by
administering the inventive delivery vectors encoding one or
more neurotrophic factors intraocularly (e.g., vitreous) and/
or one or more anti-angiogenic factors intraocularly or perio-
cularly (e.g., in the sub-Tenon’s region).

Glaucoma is characterized by increased ocular pressure
and loss of retinal ganglion cells. Treatments for glaucoma
include administration of one or more neuroprotective agents
that protect cells from excitotoxic damage using the inventive
delivery vectors. Such agents include N-methyl-D-aspartate
(NMDA) antagonists, cytokines, and neurotrophic factors,
delivered intraocularly, optionally intravitreally.

Inother embodiments, the present invention may be used to
treat seizures, e.g., to reduce the onset, incidence or severity
of seizures. The efficacy of a therapeutic treatment for sei-
zures can be assessed by behavioral (e.g., shaking, ticks of the
eye or mouth) and/or electrographic means (most seizures
have signature electrographic abnormalities). Thus, the
invention can also be used to treat epilepsy, which is marked
by multiple seizures over time.

In one representative embodiment, somatostatin (or an
active fragment thereof) is administered to the brain using a
delivery vector of the invention to treat a pituitary tumor.
According to this embodiment, the delivery vector encoding
somatostatin (or an active fragment thereof) is administered
by microinfusion into the pituitary. Likewise, such treatment
can be used to treat acromegaly (abnormal growth hormone
secretion from the pituitary). The nucleic acid (e.g., GenBank
Accession No. J00306) and amino acid (e.g., GenBank
Accession No. PO1166; contains processed active peptides
somatostatin-28 and somatostatin-14) sequences of soma-
tostatins as are known in the art.

In particular embodiments, the vector can comprise a
secretory signal as described in U.S. Pat. No. 7,071,172.

In representative embodiments of the invention, the virus
vector and/or virus capsid is administered to the CNS (e.g., to
the brain or to the eye). The virus vector and/or capsid may be
introduced into the spinal cord, brainstem (medulla oblon-
gata, pons), midbrain (hypothalamus, thalamus, epithalamus,
pituitary gland, substantia nigra, pineal gland), cerebellum,
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telencephalon (corpus striatum, cerebrum including the
occipital, temporal, parietal and frontal lobes. cortex, basal
ganglia, hippocampus and portaamygdala), limbic system,
neocortex, corpus striatum, cerebrum, and inferior colliculus.
The virus vector and/or capsid may also be administered to
different regions of the eye such as the retina, cornea and/or
optic nerve.

The virus vector and/or capsid may be delivered into the
cerebrospinal fluid (e.g., by lumbar puncture) for more dis-
perse administration of the delivery vector. The virus vector
and/or capsid may further be administered intravascularly to
the CNS in situations in which the blood-brain barrier has
been perturbed (e.g., brain tumor or cerebral infarct).

The virus vector and/or capsid can be administered to the
desired region(s) of the CNS by any route known in the art,
including but not limited to, intrathecal, intra-ocular, intrac-
erebral, intraventricular, intravenous (e.g., in the presence of
a sugar such as mannitol), intranasal, intra-aural, intra-ocular
(e.g., intra-vitreous, sub-retinal, anterior chamber) and peri-
ocular (e.g., sub-Tenon’s region) delivery as well as intramus-
cular delivery with retrograde delivery to motor neurons.

In particular embodiments, the virus vector and/or capsid is
administered in a liquid formulation by direct injection (e.g.,
stereotactic injection) to the desired region or compartment in
the CNS. In other embodiments, the virus vector and/or
capsid may be provided by topical application to the desired
region or by intra-nasal administration of an aerosol formu-
lation. Administration to the eye, may be by topical applica-
tion of liquid droplets. As a further alternative, the virus
vector and/or capsid may be administered as a solid, slow-
release formulation (see, e.g., U.S. Pat. No. 7,201,898).

In yet additional embodiments, the virus vector can used
for retrograde transport to treat and/or prevent diseases and
disorders involving motor neurons (e.g., amyotrophic lateral
sclerosis (ALS); spinal muscular atrophy (SMA), etc.). For
example, the virus vector can be delivered to muscle tissue
from which it can migrate into neurons.

Having described the present invention, the same will be
explained in greater detail in the following examples, which
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are included herein for illustration purposes only, and which
are not intended to be limiting to the invention.

Example 1

Materials and Methods

Rep Cloning—

pXR2 (Rep2Cap2) and pRep5Cap2 AAV helper plasmids
served as templates for Rep cloning. The primer sequences
used are indicated in Table 4. Two cloning strategies were
used. Existing restriction sites were incorporated into primers
for PCR (PCR-RD in Table 4) utilizing either pXR out fw or
pXR out rev primers. PfuTurbo DNA Polyrnerase (Strat-
agene, La Jolla, Calif.) was used at the manufacturer’s rec-
ommendations for all PCR reactions. PCR-RD products were
digested with the enzymes indicated in Table 4 (NEB,
Ipswich, Mass.) prior to ligation with T4 DNA Ligase (Invit-
rogen, Carlsbad, Calif.) according to the manufacturer’s
instructions. Alternately, an overlap-extension mediated PCR
(OE-PCR) approach was used to produce Rep chimeras
(Higuchi et al. (1988) Nucleic Acids Res. 16:7351). The Rep2
and Rep$ junction was incorporated into forward and reverse
primers which were used in separate PCR reactions with the
pXR out fw and rev primers (Table 4, only fw oligos indi-
cated, rev oligos complimentary to fw). These overlapping
PCR products were combined into a single PCR reaction and
cycled as follows: 1 cycle at 94° C. for 30 seconds, 18 cycles
of 30 seconds at 94° C., 30 seconds at 65° C., and 4 minutes
at72° C., 1 cycle of 10 minutes at 72° C. 1 ul of this reaction
was used as template for a nested PCR with the pXR in fw and
rev primers. Chimeras with the N-terminus of Rep2 and
C-terminus of Rep5 were cloned into the Rep25aal66 con-
struct between the PpuMI and Mfel sites. Chimeras with the
N-terminus of Rep5 and C-terminus of Rep2 were cloned into
the 52aa160 construct between the PpuMI and BstBI sites. All
constructs were verified by DNA sequencing at the UNC-CH
Genome Analysis Facility.

TABLE 4

Clone/Primer Coning MethodOrientation

Sequence

SEQ
ID NO

PXR out fw Forward

PXR in fw Forward

pXR out rev Reverse

PXR in rev Reverse

Rep52aag84 PCR-RD Alel Reverse 5!

CGAAAAGTGCCACCTGACGTCTAAGAAACC

TCGAATTCGACGGCCAGTGAATTGTAATACGACTC

CCATGATTACGCCAAGCTCGGAATTAACCGCATGCGA

CCATGGCCGGGCCCGGATTCACC

TTCACCCCGGTGGTTTCCACGAGCACGTGCATGTGGAAGTAGCTCTCT

126

127

128

129

130

CCCTTTTCAAACTGCACAAAG

Rep52aallo PCR-RD Eagl Forward

Rep52aal2é OE PCR Forward 5!

Rep52aalis8 OE PCR Forward

5' CCTCGGCCGCTACGTGAGTCAGATTCGCGAAAAACTGATTCAGAG

GTGGTCTTCCAGGGAATTGAACCCACTTTGCCAAACTGGTTCGCGGTC

5' CTGGGTCGCCATCACCAAGGTAAAGAAGGGAGGCGGGAACAAGGTGGT

GGATGAG

5
TC

Rep52aal4é OE PCR Forward

Rep52aal60 PCR-RD BpulOlReverse 5!

Rep52aal7s OE PCR Forward

GCGGAGCCAATAAGGTGGTGGATGAGTGCTACATCCCCAATTACTTGC

ACTGGAGCTCAGGTTGGACCTTCGGCAGCAGGTAG

5' CGTGGACAAACCTGGACGAGTATAAATTGGCCTGTTTGAATCTCACGG

131

132

133

134

135

136

AGCGTAAAC
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TABLE 4-continued

Clone/Primer Coning MethodOrientation

Sequence

SEQ
ID NO

Rep52aalsg? OE PCR Forward

Rep52aa207 PCR-RD SgrAI Reverse

Rep25aa77 OE PCR Forward

Rep25aa97 OE PCR Forward

Rep25aallé PCR-RD Nrul Forward

Rep25aal2b OE PCR Forward
5
TTCTGG

Rep25aal4l OE PCR Forward

Rep25aal49 OE PCR Forward 5!

Rep25aaléé PCR-RD BpulOl Forward 5!

Rep25aal187 OE PCR Forward 5

Rep25aa2l16 PCR-RD SgrAI Forward 5

ITR2 Halfl Kpn Forward 5

ITR2 Half 1 sSfi

ul

Reverse

ITR2 Half2 Sfi Forward 5

ITR2 Half2 Hind Reverse 5

ITR5 Halfl Kpn Forward 5

ITR5 Halfl Sfi

ul

Reverse

ITR5 Half2 Sfi Forward 5

ITR5 Half2 Hind Reverse 5

CTGAATCTGGAGGAGCGCAAACGGTTGGTGGCGCAGCATCTGACGCAC

GATCACCGGCGCATCCGAGAACTCACGCTGCGAAGC

TAAGGCCCCGGAGGCCCTTTTCTTTGTGCAGTTTGAAAAGGGATCTG

CCACATGCACGTGCTCGTGGAAACCTCCGGCATCTCTTCCATGGTCCT

TCAGATTCGCGAAAAACTGGTGAAAGTGGTCTTCCAGG

GAATTTACCGCGGGATCGAGCCG CAGATCAACGACTGGGTCGCCATC

GGTCACAAAGACCAGAAATGGCGCCGGCGGAGCCAATAAGGTGGTGGA

GAGGCGGGAACAAGGTGGTGGATTCTGGGTATATTCCCGCCTACCTGC

CCAGCCTGAGCTCCAGTGGGCGTGGACAAACCTG

GTTTGAATCTCACGGAGCGTAAACGGCTCGTCGCGCAGTTTCTGGCAG

ATGCGCCGGTGATCAAAAGCAAGACTTCCCAGAAATACATGG

ATTATAGGTACCAGGAACCCCTAGTGATG

TAATAGGGCCCAAAGGGCCGGG

TTAATAGGCCCTTTGGGCCGGG

TATAATAAGCTTAGGAACCCCTAGTGATGGAG

ATTATAGGTACCTACAAAACCTCCTTGCTTGAG

TTAATAGGCCCTTTGGGCCGTCGC

TTAATAGGCCCAAAGGGCCGTCGTC

TATAATAAGCTTTACAAAACCTCCTTGCTTGAGAG

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

ITR Cloning—

ITRs were cloned into a pUC-18 plasmid with a GFP
cassette (CMV promoter, SV40 polyA) cloned between the
Kpnl and EcoRI restriction sites. The ITRs were synthesized
in two halves as 4 nmol Ultramer DNA oligos (Integrated
DNA Technologies, Coralville, lowa). Sfil restriction sites
were incorporated into one hairpin arm the ITR for cloning
(FIG.1A). Due to inconsistencies of the reported sequence at
the tip of the ITRS hairpins between Chiorini et al. (1999), the
published GenBank sequence (accession number
NC_006152), and restriction mapping, an ITR2 hairpin was
utilized for the ITRS construct (FIG. 1A). 200 pg of each
oligo was amplified in a PCR reaction using the ITR primers
listed in Table 4. 2.5 U of PfuTurbo DNA Polymerase (Strat-
agene, La Jolla, Calif.) was used to amplify each half of the
ITR as follows: 1 cycle at 94° C. for 4 minutes, 35 cycles of 45
seconds at 94° C., 30 seconds at 50° C., and 30 seconds at 72°
C., 1 cycle of 10 minutes at 72° C. PCR reactions were
purified and subject to digestion by Kpnl and Sfil or HindIII
and Sfil (NEB, Ipswich, Mass.). A triple ligation with the
pUC-18 GFP plasmid and each halfofthe ITR was performed
with T4 DNA Ligase (Invitrogen, Carlsbad, Calif.) for 1.5
hours at room temperature. All constructs were verified by
DNA sequencing at the UNC-CII Genome Analysis Facility
after linearization of the plasmid and ablation of the ITR
secondary structure by Sfil digestion.

Western Blot Analysis—

Samples for Western blot analysis were harvested 48-72
hours after transfection of Ad-helper plasmid and the appro-
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priate AAV helper construct. Cells were washed and resus-
pended in 100 pl PBS prior to addition of 100 pl 2x Laemmli
Sample Buffer (100 mM Tris pH 6.8, 4% SDS, 200 mM DTT,
20% glycerol, 0.1% Bromophenol Blue). Samples were
briefly sonicated and boiled for 10 minutes. Samples were run
on NUPAGE 4-12% Bis-Tris gels (Invitrogen, Carlsbad,
Calif.) at 160 volts for 90 minutes. Protein was transferred to
a Nitrocellulose membrane (Invitrogen, Carlsbad, Calif.) via
a wet transfer for 60 minutes at 30 volts. Gels were blocked
overnight in 10% nonfat dry milk in 1xPBS/Tween (0.05%).
Detection of both Rep2 and RepS proteins (all four sizes) was
achieved with a monoclonal Anti-Adeno-Associated Virus
Rep Protein antibody (clone 259.5, American Research Prod-
ucts, Belmont, Mass.) at a 1:20 dilution in PBS/Tween for 60
minutes at room temperature. After washing, a secondary
HRP anti-mouse antibody was added at a 1:5,000 dilution in
PBS/Tween for one hour at room temperature. After washing,
SuperSignal West Femto Maximum Sensitivity Substrate
(Pierce, Rockford, 111.) was added and blots were exposed to
X-ray film.

Cell Culture and rAAV Production—

HEK 293 cells were obtained from ATCC and cultured in
Dulbecco Modified Eagle Medium (DMEM) supplemented
with 10% Fetal Bovine Serum (Sigma, St. Louis, Mo.) and
100 units/ml penicillin and 100 pg/ml streptomycin and
grown at 37° C. with 5% CO, saturation. Transfections were
performed in six-well cell culture plates. 0.75 pg each of
Ad-helper plasmid, AAV helper plasmid (either Rep2Cap?2,
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Rep5Cap2, or the Rep mutant described), and the GFP plas-
mid containing the ITR (mutant or wt ITR as specified in text)
were triple-transfected with polyethyleneimine (PEI) (25,000
linear molecular weight) as described (Xiao et at (1998) J.
Virol. 72:2224). Cells were harvested 48-72 hours post-trans-
fection.

Hirt DNA Purification and Southern Blot Analysis—

Hirt DNA purification was performed as described (Hirt
(1967) J. Mol. Biol. 26:365). Cells were harvested 48-72
hours post-transfection, washed in PBS, and resuspended in
370 wl Hirt Solution (0.01M Tris-HCI pH 7.5 and 0.1M
EDTA) prior to addition of 25 ul 10% SDS and 165 ul 5SM
NaCl. Samples were incubated at 4° C. overnight prior to
centrifugation. DNA was purified by phenol chloroform
extraction and precipitated by an equal volume ofisopropanol
prior to resuspension in 50 pl sterile ddH,O. 5 ul of each
sample was digested with 4 U Dpnl (NEB, Ipswich, Mass.)
2-4 hours at 37° C. prior to gel electrophoresis and Southern
blot analysis to remove non-replicated transfected plasmid
(Chomezynski (1992) Anal. Biochem. 201:134). The nylon
membrane (Hybond-XL; GE Healthcare Life Sciences, Pis-
cataway, N.J.) was hybridized to a probe corresponding to the
GFP open reading frame labeled with the Random Primed
DNA Labeling Kit (Roche, Indianapolis, Ind.) and d-CTP
P32, Blots were visualized after exposure to a phosphorim-
ager screen (GE Healthcare Life Sciences, Piscataway, N.J.).

Densitometry—

Densitometry was performed using the public domain NIH
Image program (developed at the U.S. National Institutes of
Health available on the Internet at the NIH website). Densi-
tometry analysis of a Dpnl resistant band on the agarose gel
prior to transfer was used as a loading control to normalize
values obtained from the Southern blot. The lowest value
(absence of any vector replication) was subtracted from all
values to account for background. In order to gauge relative
replication efficiency, values for ITR2 vectors were divided
by the value obtained from the Rep2-ITR2 control. ITRS
vectors were compared to the RepS-ITRS control. All values
were obtained in triplicate (n=3). Error bars represent stan-
dard error (standard deviation divided by the root of 3). All
samples were compared to controls on the same blot.

Molecular Modeling—

Molecular models were generated using Swiss-Model
(available at the expasy.org website). The published crystal
structure of the N-terminus of RepS complexed with the RBE
(PDB accession #1rz9) was used as a template for all models.
Visualization of protein structure rendering of images were
performed with PyMOL (available at pymol.org). DNA fold-
ing was performed using the DNA mfold server (available at
mfold.bioinfo.rpi.edu).

Example 2
Construction and Characterization of Chimeric ITRs

Previously, AAV replicative specificity was postulated to
be driven by the trs sequence (Chiorini et al. (1999) J. Virol.
73:4293; Chiorini et al. (1999) J. Virol. 73:1309). Rep2 can
nick the ITR2 trs (AGT/TGG) and the AAVS] trs of human
chromosome 19 (GGT/TGG) (Wu et al. (2001) Arch. Bio-
chem. Biophys. 389:271). RepS nicks only the ITRS trs
(AGTG/TGG). However, alignment of the ITR2 and ITRS
sequences revealed several significant sequence and struc-
tural differences outside the trs sequence (FIG. 1A). The
spacing between the putative RBE and the nicking stem was
significantly different; three nucleotides (nt) for ITR2 and 15
nt for [TRS5. Additionally, while the trs sequence is not tightly

10

15

20

25

30

35

40

45

50

55

60

65

48
conserved between ITR2 and ITRS, neither is the height or
overall length of the putative nicking stem.

A novel method was used to generate mutant ['TRs in order
to determine which portions of the ITR were responsible for
replicative specificity. Previous studies have investigated
Rep-ITR interactions in vitro largely due to the difficulty of
synthesizing full length ITRs for in vivo assays. PCR through
the secondary structure of the ITR is inefficient and sequenc-
ing through these elements typically requires radiolabeled
chain-terminator sequencing (Young et al. (2000) J. Virol.
74:3953). The AAV ITRs are highly recombinogenic and are
frequently mutated even in a plasmid context (Samulski et al.
(1983) Cell 33:135).

In order to address these concerns, the I'TRs were synthe-
sized and amplified in halves (FIG. 36). To assemble the
halves, a Sfil site was included in one of the hairpin arms of
the ITR. Sfil allowed the conservation of the RBE' sequence
(Brister and Muzyczka (2000) J. Virol. 74:7762). Cloning the
ITR in a double D element (DD) format required only one
ITR per plasmid for replication (Xiao et al. (1997) J. Virol.
71:941). The three core Rep functions necessary for AAV
replication (Rep binding, helicase, and nicking) were ana-
lyzed by the presence or absence of intracellular replication
of the plasmid. This assay provided the ability to quantitate
Rep-ITR function in a physiological setting, removing the
concern that highly purified Rep protein might take on aber-
rant function in vitro. This system also avoided concerns that
previous in vitro assays used only a fragment of the ITR or
that oligos used to recapitulate the ITR might not fold cor-
rectly.

Analignment of ITR2 (SEQIDNO:17) and ITR5 (SEQ ID
NO:18) (FIG. 1A) revealed several divergent elements which
might confer Rep specificity. The spacer and nicking stem
elements appeared to be the most likely candidates for unique
interactions with their cognate Rep protein. This hypothesis
was supported by low homology of these elements between
AAV2 and AAVS.

Wt I'TRs containing the Sfil site functioned as expected
with Rep2 specific to ITR2 and Rep5 specific to ITRS (FIG.
1B). Rep2-ITR2 replicated approximately 2-fold better than
Rep5-1TRS, potentially due to the lower folding energy of
ITRS resulting in reduced plasmid stability prior to replica-
tion. Due to this minor difference in replicative fidelity, all
ITRs replicated with Rep2 were normalized to Rep2-ITR2,
while ITRs replicated with Rep5 were normalized to RepS5-
ITRS5 (FIG. 1B).

In order to confirm that the RBE and hairpin arms played
no role in Rep specificity, we generated a chimeric ITR with
ITRS binding elements and an ITR2 spacer and nicking stem
(ITR5+2SNS, SEQ ID NO:19). Only Rep2 replicated this
ITR, confirming the determinants of replicative specificity lie
in the spacer/nicking stem elements (FIG. 1B). While ITR5+
28NS replication was not as efficient as ITR2-Rep2, it was
replicated at ITR5-Rep5 levels. Conversely, RepS specifi-
cally replicated an ITR comprised of ITR2 hairpins and hair-
pin spacer and the ITRS spacer and nicking stem (ITR2+
SSNS, SEQ ID NO:20, FIG. 1B). RepS5 replicated this ITR at
wt levels. These data demonstrated that Rep-ITR specificity
lies outside of the ITR binding regions.

Next, chimeric ITRs were created to explore whether the
nicking stem or the spacing between the RBE and nicking
stem harbored unique interactions with the Rep protein. An
ITR with the ITRS binding elements and spacer and the ITR2
nicking stem could not be replicated by either Rep2 or RepS
(ITR542NS, SEQ ID NO:21, FIG. 1B). The corresponding
chimeric ITR (ITR2 binding elements and spacer with an
ITRS nicking stem) was replicated by both Rep2 and Rep5
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(ITR2+5NS, SEQ ID NO:22, FIG. 1B). This disparity sug-
gested that the spacer and nicking stem play different roles in
Rep-ITR specificity between AAV2 and AAVS.

Example 3
The Nicking Stem is Important for ITRS Specificity

ITR2+5NS (SEQ ID NO:22) established that Rep2 is
capable of nicking an ITR with an I'TRS nicking stem and that
Rep-ITR specificity is not driven exclusively by the trs
sequence (FIG. 1B). In order to determine the flexibility of
Rep2 toward mutant nicking stems, [TR2s containing altered
forms of the hairpin were generated (FIG. 2A). Rep2 is ableto
replicate an ITR with an ITRS nicking stem even though the
ITRS nicking stem contains a different trs sequence, is one bp
shorter, and has two fewer unpaired nucleotides at its tip (FIG.
2A). The substitution of the ITRS nicking stem into I'TR2 also
allowed replication by Rep5.

To determine which element of the ITR2 nicking stem
prevented Rep5 activity, specific portions of the ITR2 stem
were altered. First, one bp at the top of the putative ITR2
nicking stem was removed to lower the height to that of ITRS
(ITR2-TA, SEQ ID NO:23). Removing the T-A by also
resulted in a trs resembling ITRS, nicking between G/T
opposed to TTT. Rep2 continued to function on this ITR as
did RepS, demonstrating that Rep5 can tolerate five unpaired
nucleotides at the tip of the stem as long as the stem height and
ntsequence are correct. A similar deletion from the base of the
ITR2 nicking stem reduced the height to that of ITRS while
retaining the I'TR2 nicking site (ITR2-GC, SEQ ID NO:25).
Rep2 continued to function efficiently on this ITR while Rep5
activity was ablated. This data suggested that the inability of
Rep5 to function on ITR2 is primarily the sequence of the trs,
specifically the requirement for a nick to be generated
between G/T.

To determine the extent of Rep2 flexibility for different
nicking stems, three additional ITR2 mutants were created.
Extending the nicking stem by one bp at the base had no effect
onreplication by Rep2 (ITR2 9nt, SEQ ID NO:30). However,
athree by extension was sufficient to ablate Rep2 function on
the ITR (ITR2 11nt, SEQ ID NO:32). Surprisingly, Rep2 was
able to tolerate a three by deletion from the base of the stem,
underlining the flexibility of Rep2 with respect to nicking
stem substrates (ITR2 Sat, SEQ ID NO:28).

In order to explore the level of flexibility Rep5 possessed
toward non-wt nicking stems, a panel of mutant ITRSs har-
boring altered nicking stems were created (FIG. 2C). Curi-
ously, Rep2 replicated none of these ITRs, suggesting an
element outside the ITRS nicking stem is responsible for
preventing Rep2 function. As in FIG. 1B, replacement of the
ITRS nicking stem with that of ITR2 resulted in the ablation
of replication by Rep5, attributable to the incompatible trs
sequence. The addition of one bp at the top of the ITRS
nicking stem severely decreased the ability of Rep5 to repli-
cate the ITR (ITR5+TA, SEQ ID NO:24, FIG. 2D). This
insertion disrupted the ITRS trs sequence and increased the
size of the stem one bp. However, the low level of replication
by Rep5 on ITRS5+TA suggests that the entire trs site of [ITR2
is necessary to confer Rep2 specificity, not just the presence
of a T/T nick site.

The addition of one bp to the base of the ITRS nicking stem,
preserving the ITRS trs at the tip, nearly eliminated replica-
tion by RepS (ITR5+GC, SEQ ID NO:26). Likewise, the
removal of one bp from the base of the ITRS nicking stem
strongly decreased replication by RepS (ITRS 6nt, SEQ ID
NO:35, FIG. 2D). This data suggests that Rep5 is sensitive
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both to the height of the nicking stem as well as to the
sequence of the trs. Thus, Rep5 is unable to replicate ITR2
because the ITR2 nicking stem is one bp too tall and has an
incompatible trs sequence.

Example 4
Spacer Length is Important for ITR2, not ITRS

While Rep2 can replicate a vector with an ITRS nicking
stem, it can not replicate wt I'TRS (FIG. 1B). The only differ-
ence between ITR5+2SNS (which Rep2 can replicate) and
ITRS5+42NS (which Rep2 cannot replicate) is the ITRS spacer
(FIG. 1B). The wt Rep2 spacer is three nt long while the wt
RepS5 spacer is 15 nt long. Thus, we hypothesized that Rep2
may be sensitive to spacer length.

To explore the effect of spacer length on ITR2 and ITRS, a
series of mutant ITR2s and ITRSs with differing spacer
lengths were generated (FIGS. 3A and 3C). An insertion
extending the ITR2 spacer to 10 nt ablated replication by
Rep2 (ITR2 10nt, SEQ ID NO:31, FIG. 3B), Similarly, sub-
stitution of the ITR2 spacer with the 15 nt spacer of ITRS also
ablated replication by Rep2 (ITR2 15at, SEQ ID NO:33, FIG.
3B). Rep5 was unable to replicate any of these vectors due to
the presence of the ITR2 stem loop.

Rep5 displayed greater flexibility toward spacer elements
of differing lengths. Replacing the 15 nt ITRS spacer with that
of ITR2 resulted in an ITR in which Rep5 retained the ability
to replicate ata reduced level (ITR5 3nt, SEQ ID NO:34, FIG.
3D). Additionally, the presence of the three nt spacer allowed
Rep2 to function on this ITR. The addition of six nt to the
ITRS spacer (for a total spacer length of 21nt) resulted in an
ITR capable of being replicated by RepS5 at an efficient level
(ITRS5 21nt, SEQ ID NO:37, FIG. 3D). Replication by Rep5
was effectively abolished only after the insertion of 15 nt into
the spacer (ITR5 30nt, SEQ ID NO:38, FIG. 3D). This panel
of mutant ITRSs demonstrates the importance of a three nt
spacer element for Rep2 function.

This data confirmed that the length of the ITRS spacer was
important to block Rep2 function. Even small insertions into
the ITR2 spacer were not tolerated by Rep2. Meanwhile,
Rep5 is flexible in regard to spacer length, demonstrating the
ability to function on ITRs with spacers from 3-21 nt.

Example 5
The ITRS Spacer Acts as a RBE for Rep5

The inability of Rep2 to function on ITRs with spacers
longer than three nt led to the question of why Rep5 was so
flexible in this regard. It was hypothesized that Rep5 might
specifically bind the ITRS spacer just as it binds the RBE. The
inability of Rep2 to bind this sequence would preclude its
function on ITRS. Supporting this hypothesis was a moder-
ately conserved GAGY Rep binding motif extending
throughout the ITRS spacer (FIG. 4A). Additionally, as Rep
monomers bind every four nt, the binding of three Rep5
monomers to the 15 nt spacer element would result in a three
nt spacer, similar to that of I[TR2 (Hickman et al. (2004) Mol.
Cell 13:403).

If Rep$5 does bind the loosely conserved GAGY motif, the
removal of that motif from the spacer should abolish Rep5
function. Indeed, the ITR5 No GAGY mutant (SEQ ID
NO:40) could not be replicated by Rep2 or Rep5 (FIG. 4B).
This suggested that the specific sequence of the ITRS spacer
plays an active role in the Rep5-ITRS interaction. Conversely,
a spacer with a pure GAGY repeat should not disrupt the
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ability of Rep5 to function on the ITR. Indeed, Rep5 was able
to replicate this ITR at wt levels ITRS GAGY, SEQ ID
NO:39, FIG. 4B). Rep2 was also able to replicate this ITR
efficiently, suggesting the poorly conserved nature of the
GAGY repeat within the ITRS spacer prevents an important
DNA -protein interaction with Rep2 necessary for replication.

To explore how the ITRS spacer functioned as an RBE, we
removed three GAGY repeats from the hairpin side of the
RBE (ITR5 Spacer RBE, SEQ ID NO:42, FIG. 4A). This
essentially shifted the 16 nt RBE 12 nt closer to the nicking
stem. Rep5 replicated this ITR efficiently, confirming the
ITRS spacer acts as a RBE (FIG. 4B). The slight reduction in
replication fidelity of this ITR, as compared with that of wt
ITRS, may signal the inability of Rep to properly interact with
the RBE' (Brister and Muzyczka (2000) J. Virol. 74:7762).
Rep2 was again unable to replicate ITRS Spacer RBE due to
its inability to interact with the ITRS spacer.

Next, we sought to extend the ITR2 spacer element to
function as an extended RBE (FIG. 4C). The seven nt inser-
tion attempted in FIG. 3A possessed essentially no GAGY
homology (ITR2+7, SEQ ID NO:29, FIG. 4C). As a result,
Rep2 could not replicate this ITR (FIG. 4D). Eight nt (two
four nt GAGY repeats) inserted into the ITR2 spacer between
the RBE and the existing spacer (ITR2+8 GAGY, SEQ ID
NO:41) prevented replication by Rep2, demonstrating that
the ITR2 RBE cannot be extended. This suggests that Rep2
may be dependent on RBE' binding or a specific spacer length
for proper oligomerization to function on its cognate ITR.
Curiously, this requirement does not apply to Rep2 function
on ITRS GAGY (FIG. 4A).

Similar to ITRS Spacer RBE, we retained the eight nt
GAGY insertion into ITR2 while removing eight nt of GAGY
from the hairpin side of the RBE (ITR2+48-8 Spacer RBE,
SEQIDNO:43,FIG. 4C). This shifted the RBE eight nt closer
to the nicking stem. Rep2 replicated this ITR very ineffi-
ciently at a level below the detection threshold of densitomet-
ric analysis (FIG. 4D, Southern).

Example 6

Identification of Regions in Rep Responsible for ITR
Specificity

Identifying the two elements of the ITR responsible for
Rep specificity allowed us to map the regions of Rep2 and
RepS5 involved in ITR specificity. We focused exclusively on
the N-terminal 208 aa of the large Rep proteins as this region
encompasses the DNA binding and endonucleolytic activity
of the protein (Yoon et al. (2001) J. Virol. 75:3230). This
region displays approximately 60% sequence conservation
evenly distributed across the protein sequence (FIG. 5A).
Residues involved in the active site of the protein are 100%
conserved between Rep2 and Rep5S (Hickman et al. (2002)
Mol. Cell 10:327). Residues implicated in binding the RBE'
are highly conserved (Hickman et al. (2004) Mol. Cell
13:403). Residues which bind the RBE display nearly perfect
conservation except for two conservative substitutions near
aa 140.

In order to map the regions of Rep involved in ITR speci-
ficity, a panel of chimeric Reps derived from Rep2 and Rep5
were generated (FIG. 5B). The ability of each chimeric Rep to
replicate an ITR2- or ITRS-flanked vector in HEK 293 cells
was determined by Southern blot (FIGS. 5B and 5D). Each
Rep in the panel was verified by DNA sequencing and West-
ern blot analysis (FIG. 5C). Every chimeric Rep showed
similar protein expression profiles compared to wt. Densito-
metric analysis provided a comparison of the replication effi-
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ciency of each chimeric Rep with that of wt Rep2 or Rep5
(FIG. 5E). Chimeric Reps were named according to the aa
location of the swap between serotypes; for instance,
Rep25aa77 (SEQ ID NO:63) possesses the N-terminal 76 aa
of Rep2 and the C-terminus of Rep5.

Inthe case of Rep5, replacement of the N-terminal 77 or 97
aa with Rep2 had no effect on I'TR specificity nor a significant
impact on replicative fidelity (FIGS. 5D and 5E). Larger
pieces of Rep2 substituted onto the N-terminus of Rep5 were
sufficient to prevent -efficient replication of ITRSs
(Rep25aall6, SEQID NO:65; Rep25aal2s, SEQ ID NO:66;
Rep25aal4l, SEQ ID NO:67). This suggested that these chi-
meras possessed interruptions of a critical region of Rep5 for
ITRS specificity.

Rep2-based chimeras were unable to replicate [ITRSs with-
out the inclusion of the N-terminal 146 aa of Rep5
(Rep52aal46, SEQ ID NO:79, FIG. 5D). Rep52aal46 repli-
cated I'TRS at wt levels, as did the three chimeras with larger
portions of Rep5 on the N-terminus (Rep52aal60, SEQ ID
NO:58; Rep52aal75, SEQ ID NO:59; Rep52aa207, SEQ ID
NO:61). This mapping reveals that the critical region for ITR
specificity in Rep5 lies between aa 97-146. Surprisingly, the
Rep52aal46 clone also functioned efficiently on ITR2, con-
stituting a Rep capable of replicating ITR2 and I'TRS. This
suggested that ITR specificity existed in two different regions
of Rep.

For Rep2, the N-terminal 83 or 109 aa of Rep5 could be
substituted with no effect on ITR specificity or major influ-
ence on replicative fidelity (Rep52aa84, SEQ ID NO:54;
Rep52aal10, SEQ ID NO:55; FIGS. 5D and 5E). Chimeras
including slightly larger portions of Rep5 were unable to
replicate either ITR, again suggesting the interruption of a
domain critical for ITR specificity (Rep52aal26, SEQ ID
NO:56; Rep52aal38, SEQ ID NO:57).

Rep5-based chimeras were unable to replicate ['TR2s with-
out the inclusion of the N-terminal 149 aa of Rep2. However,
ITR2 replication was inefficient (Rep25aal49, SEQ ID
NO:68, FIGS. 5D and 5E). The inclusion of larger portions of
Rep2 allowed replication of ITR2s to increase to wt levels
(Rep25aal66, SEQ ID NO:69; Rep25aa216, SEQ ID
NO:71). This data maps the Rep2 region involved in ITR
specificity to aa 110-149. However, unlike Rep5, this was not
the only region which played a role in ITR specificity. The
ability of the Rep52aal46 chimera to replicate ITR2 and
ITRS vectors demonstrated a second region of Rep2 between
aa 138-160 sufficient to allow replication of ITR2s even when
the other critical region (aa 110-149) was RepS5. The isolation
of'two different Rep regions involved in ITR specificity was
consistent with the discovery of two independent elements
governing specificity within the I'TR.

Example 7

Characterization of Rep Regions Involved in ITR
Specificity

To characterize the Rep domains identified in FIG. 5, chi-
meric Rep proteins which specifically exchanged the regions
implicated in ITR specificity were created (FIG. 6A). Region
1 existed in Rep2 from aa 110-149 and in Rep5 from aa97-
146. Region 2 lay within Rep2 from aa 149-187 and Rep5
from aa 146-187. As in FIG. 5, all chimeras were verified by
DNA sequencing and Western blot analysis (FIG. 6B). Chi-
meras were then assayed for the ability to replicate ITR2- or
ITRS-flanked vectors (FIG. 6C).

Replacing Rep5 region 1 with Rep2 yielded a clone unable
to replicate either vector, suggesting the chimera lacked the
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ability to bind the ITRS spacer or nick the ITR2 nicking stem
(Rep525aa110-148, SEQ ID NO:72, FIG. 6C). Replacing
Rep5 region 2 with that of Rep2 allowed this chimera to
replicate an ITR2 vector, suggesting region 2 of Rep2 was
critical to nick the ITR2 nicking stem (Rep525aal46-187,
SEQ ID NO:73). The inability of this chimera to recognize
ITRS is harder to explain as Rep52aal46 could replicate ITR2
and ITRS efficiently (FIG. 5B). This result suggests that Rep2
region 2 makes specific contacts within Rep2 aa 188-208
which are necessary in order to function on the ITR5 nicking
stem. Replacing regions 1 and 2 of Rep5 with Rep?2 resulted
in a Rep chimera which replicated only ITR2s
(Rep525aal10-187, SEQ ID NO:74).

Replacing Rep2 region 1 with Rep5 resulted in replication
of only ITR2s, again demonstrating a connection between
Rep2 region 2 and the ITR2 nicking stem (Rep252aa97-146,
SEQ ID NO:75). The lack of ITRS replication by
Rep252aa97-146 is difficult to explain based on the
Rep52aal46 chimera which replicates ITR2s and ITRSs effi-
ciently (FIG. 5B). This result suggests that Rep5 region 1
makes specific contacts within the preceding 96 aa of Rep5 in
order to replicate ITRS. Replacing Rep2 region 2 with Rep5
resulted in a chimera unable to replicate either ITR
(Rep252aa149-187, SEQID NO:76). This chimeric Rep pos-
sesses neither Rep2 region 2 (required to nick the ITR2 nick-
ing stem) nor RepS5 region 1 which appears to interact with the
ITRS spacer. Finally, replacing both Rep2 regions 1 and 2
with Rep5 resulted in a chimera capable of replicating only
ITRS vectors (Rep2522a97-187, SEQ ID NO:77).

The crystal structure of the N-terminal 193 aa of Rep5
complexed to the RBE allowed the location of these two
critical regions to be modeled (Hickman et al. (2004) Mol.
Cell 13:403). The structure of the N-terminus of Rep2 was
modeled with Swiss-Model software using Rep5 as a tem-
plate. The location of region 1 supports its involvement with
the spacer/RBE (FIG. 6D). This region interacts with the
major groove of the ITR where one of the most apparent
structural differences between Rep2 and Rep5 is predicted
(FIG. 6D, hatched circle). Rep2 contains a two aa insertion in
this loop with respect to Rep5. This insertion and other non-
conservative substitutions are likely responsible for the
inability of Rep2 to interact with the ITRS spacer.

Viewing Rep along the length of the ITR illustrates that
region 1 constitutes much of the base of the protein (FIG. 6E).
Both Reps are predicted to participate in a -sheet motifin the
center of this region, while areas of reduced homology exist
toward either side (the loop interacting with the major groove
of the ITR on one side, RBE' interactions on the other). A
more detailed look at region 1 reveals the greatest disparity
between Rep2 and Rep5 occurs at the RBE binding interface
in the major groove of the ITR (FIG. 6F).

There is very little predicted structural difference between
region 2 of Rep2 and Rep5 (FIGS. 6D and 6E). In an effort to
dissect this region, we created two additional clones:
Rep52aal47 (SEQ ID NO:81) and Rep52aalS1 (SEQ ID
NO:83) (FIG. 6A). Like Rep52aal46, both of these Reps
were able to replicate ITR2 and ITRS vectors (FIG. 6C).
Rep52aal46 and Rep52 aal4d7 replicated ITR2 and ITRS
vectors with equivalent efficiency, suggesting E147 of Rep2
is not involved in ITR specificity. Rep52aal51 did display a
modest reduction in ITR2 replication compared to
Rep52aal46, suggesting that C151 of Rep2 plays a role in
ITR2 specificity. Because Rep52aal60 can not replicate
ITR2, this leaves only two other non-conserved residues
between Rep2 and RepS5 in this region (N155 and T161). Both
of these residues lie near the active site and are likely to
interact with the nicking stem or active site. N155 lies directly
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adjacent to Y156, the nucleophilic tyrosine, and may play a
major role in ITR2 specificity (FIG. 6G).

Example 8
Structure-Function Model of Rep-ITR Specificity

In order to unify the ITR and Rep elements involved in
specificity into a single model, the chimeric Reps separating
region 1 and region 2 along with the chimeric ITRs separating
the nicking stem and spacer were utilized. Rep2, Rep5,
Rep52aal46 (which divides region 1 and 2 of Rep and can
replicate ITR2 and ITRS), and Rep25aal49 (essentially no
ITR2 or ITRS replication) were selected. These Reps were
tested for their ability to replicate ITR2, ITRS, ITR2+5NS
(which is replicated by both Rep2 and Rep5), and ITR5+2NS
(which is replicated by neither Rep2 nor Rep5).

Only Rep2 and Rep52aal46 efficiently replicated ITR2
(FIGS. 7A and 7B). Only Rep5 and Rep52aal46 replicated
ITRS. As in FIG. 1, Rep2 and RepS5 replicated ITR2+5NS.
Additionally, Rep25aal49 (SEQ ID NO:68) and Rep52aal46
(SEQ ID NO:79) replicated ITR2+5NS. This ITR appears to
be universally replicated by every Rep in this assay due to the
exclusion of DNA elements involved in protein specificity.
The three nt ITR2 spacer is amenable to the DNA binding
region 1 of Rep2 and Rep5. The seven by tall ITRS nicking
stem functions with region 2 of Rep2 and Rep5. Thus, any
combination of these regions constitutes a Rep protein
capable of replicating I[TR2+5NS.

Finally, neither Rep2 nor Rep5 replicated ITRS5+2NS.
Rep2 is unable to interact properly with the 15 nt ITRS spacer.
RepS5 is unable to function on the ITR2 nicking stem. For
these reasons, Rep25aal49 was also unable to catalyze rep-
lication. However, Rep52aal46 was able to replicate this [TR
due to the proper combination of Rep regions (FIG. 7C).
Rep52aal46 possesses RepS region 1 which interacts with
the 15 nt ITRS spacer. This chimera also possesses Rep2
region 2, which functions on the ITR2 nicking stem. This
recombinant DNA-protein interaction is unique from either
AAV2 or AAVS and constitutes a novel Parvovirus origin of
replication.

Taken as a whole, this work illustrates two specific mecha-
nisms of DNA-protein specificity at the Parvovirus origin of
replication. Chimeric ITRs narrowed the DNA elements
involved in specificity to the spacer and nicking stem
sequences (FIG. 1B). These results contradicted previous
assertions that Rep-ITR specificity were driven solely by the
nicking sequence as Rep? efficiently nicked an ITR harboring
the ITRS nicking stem (Chiorini et al. (1999) J. Virol.
73:4293). Rep2 is highly flexible in the sequence and height
of'its nicking stem while Rep5 is highly specific to its cognate
stem (FIG. 2).

Three residues of Rep2 are important to cleave the ITR2
nicking stem (FIGS. 5 and 6). Residues C151, N155, and
T161 all lie in the active site ofthe protein in a predicted alpha
helix along with the nucleophilic tyrosine Y156. How these
residues (termed Rep region 2) grant Rep2 flexibility toward
mutant nicking stems remains unclear. The corresponding
RepS5 residues (G148, A152, and V158) may participate in
highly specific interactions which require specific height and
sequence considerations for the ITRS nicking stem.

AAVS Rep-1TR specificity is mediated by the [TRS spacer.
Replacement of the three nt ITR2 spacer with the 15 nt I'TRS
spacer ablated replication by Rep2 (FIG. 2B). A poorly con-
served Rep binding element allows Rep5 to interact with the
elongated ITRS spacer (FIG. 4B). Mutating the spacer to
include a strong Rep binding element allowed Rep2 and Rep5
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to replicate the ITR. However, insertion of a Rep binding
element into the ITR2 spacer still largely decreased Rep2
function. While this data might suggest that additional Rep5
molecules bind to ITRS, previous in vitro experiments have
not come to this conclusion, although those studies were
performed in the absence of hairpins on the ITRs (Chiorini et
al. (1999) J. Virol. 73:4293).

A 49 aa region of Rep5 interacts with the ITRS spacer (aa
97-146, FIGS. 5 and 6). The crystal structure of the N-termi-
nus of Rep5 reveals that this region (region 1) possesses
residues which specifically bind to the RBE and RBE' of the
ITR. Major structural differences in the Rep5 loop which
binds the major groove of the RBE likely account for the
majority of ITRS spacer specificity. While FIG. 1B predicts
RBE' binding should not play a role in Rep-ITR specificity, it
is possible that RBE' contacts alter the secondary structure of
region 1 as it interacts with the RBE.

Because the regions of Rep conferring ITR specificity were
separate (region 1 of Rep5 from aa97-146 and region 2 of
Rep2 from aal51-161), a chimeric Rep possessing both
regions was able to efficiently replicate ITR2 and ITRS5. An
ITR which could be replicated by any wt or chimeric Rep was
constructed by excluding the DNA elements required for
specificity; the ITRS spacer and the ITR2 nicking stem. Most
significantly, a novel origin of replication was generated. This
ITR contained both of the elements for Rep specificity; the
ITRS spacer and the ITR2 nicking stem. As a result, only a
chimeric Rep protein made up of Rep5 region 1 and Rep2
region 2 was able to replicate the ITR. The creation of a
unique origin of replication highlights the power of studying
the DNA-protein interactions of a viral origin of replication.

The creation of a unique DNA-protein interaction was
possible because of the separation of the specific Rep-ITR
interactions in AAV2 and AAVS. How and why these two
different DNA-protein interactions evolved is unclear. It is
likely due to evolutionary divergence in the ITR sequence
which may have occurred in different hosts (AAV2 is related
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to other primate AAV's, AAVS is related to non-primate AAV's
such as goat and bovine). This model of replicative specificity
can likely be extended to other parvoviruses such as snake
AAV which has a highly conserved T-shaped ITR structure
but different spacer and nicking stem lengths (Farkas et al.
(2004) J. Gen. Virol. 85:555).

These results also stand to improve the safety of future
AAV therapeutic vectors. The danger of AAV vector mobili-
zation by wt AAV could be averted if therapeutic vectors
harbored figs which no wt Rep could replicate (Hewitt et al.
(2009) J. Virol. 83:3919).

Example 9
Snake ITR Vector Production

HEK 293 cells were cultured in Dulbecco Modified Eagle
Medium (DMEM) supplemented with 10% Fetal Bovine
Serum (Sigma, St. Louis, Mo.) and 100 units/nil penicillin
and 100 pg/ml streptomycin and grown at 37° C. with 5%
CO, saturation. To produce snake (royal python) I'TR vectors,
10 pg of each of the following plasmids were transfected by
PEI into HEK 293 cells in a 15 cm culture dish: pXX680 (Ad
helper plasmid), pSnTR-eGFP (the ITR containing plasmid,
SEQ ID NO:124), pSnRepCap2 (AAV helper plasmid con-
taining the snake Rep genes and AAV2 Cap genes, SEQ ID
NO:125), and pXR2 (AAV helper plasmid containing the
AAV2 Rep and Cap genes). See FIGS. 33-35. Alternately, a
plasmid expressing only the small AAV2 Rep proteins
(Rep52 and Rep40) could be used in place of pXR2. 48 hours
post-transfection, the cells were harvested and vector was
purified by CsCl gradient centrifugation as previously
described for other AAV vectors.

The foregoing is illustrative of the present invention, and is
not to be construed as limiting thereof. The invention is
defined by the following claims, with equivalents of the
claims to be included therein.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 155

<210> SEQ ID NO 1

<211> LENGTH: 4718

<212> TYPE: DNA

<213> ORGANISM: Adeno-associated virus 1

<400> SEQUENCE: 1

ttgcccacte cectetetgeg cgetegeteyg cteggtgggyg cotgeggace aaaggtceege 60
agacggcaga getctgetet gecggeccca ccgagegage gagegegeag agagggagtg 120
ggcaactcca tcactagggg taatcgegaa gegectcecca cgetgeegeyg tcagegetga 180
cgtaaattac gtcatagggg agtggtcectyg tattagetgt cacgtgagtyg cttttgegac 240
attttgecgac accacgtgge catttagggt atatatggec gagtgagega gcaggatcte 300
cattttgace gcgaaatttg aacgagcage agccatgecyg ggcettctacyg agategtgat 360
caaggtgcceg agcgacctygg acgagcacct gecgggcatt tctgactegt ttgtgagetg 420
ggtggccegayg aaggaatggg agctgeccce ggattcetgac atggatctga atctgattga 480
gecaggcaccee ctgaccgtgg ccgagaagcet geagegegac ttectggtece aatggegeeg 540
cgtgagtaag geccceggagg cectettett tgttcagtte gagaagggeyg agtcectactt 600
ccacctecat attetggtygg agaccacggyg ggtcaaatce atggtgetgg geegettecet 660
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gagtcagatt agggacaagc tggtgcagac catctaccgce gggatcgagce cgaccctgec 720
caactggtte gcggtgacca agacgcgtaa tggcgccgga ggggggaaca aggtggtgga 780
cgagtgctac atccccaact acctectgec caagactcag ccecgagetge agtgggegtyg 840
gactaacatyg gaggagtata taagcgcctg tttgaacctg gecgagegca aacggctegt 900
ggcgcagcac ctgacccacg tcagccagac ccaggagcag aacaaggaga atctgaaccce 960
caattctgac gcgcctgtceca tecggtcaaa aacctcecegeg cgctacatgg agectggtegg 1020
gtggetggtyg gaccggggca tcacctccga gaagcagtgg atccaggagg accaggectce 1080
gtacatctecce ttcaacgccg cttceccaactce geggtecccag atcaaggecg ctectggacaa 1140
tgccggcaag atcatggege tgaccaaatc cgegeccgac tacctggtag gcccegetcee 1200
geeegeggac attaaaacca accgcatcta ccgcatectyg gagctgaacg gctacgaacce 1260
tgcctacgee ggctecgtet tteteggcectg ggceccagaaa aggttcggga agcgcaacac 1320
catctggetyg tttgggecgg ccaccacggg caagaccaac atcgcggaag ccatcgecca 1380
cgeccgtgecce ttctacgget gegtcaactg gaccaatgag aactttccct tcaatgattg 1440
cgtcgacaag atggtgatct ggtgggagga gggcaagatg acggccaagg tcgtggagtce 1500
cgccaaggee attcteggceg gcagcaaggt gegegtggac caaaagtgca agtcegtcecge 1560
ccagatcgac cccaccceeg tgatcecgtcac ctceccaacacce aacatgtgcg ccgtgattga 1620
cgggaacagc accacctteg agcaccagca gccgttgcag gaccggatgt tcaaatttga 1680
actcacccgce cgtctggage atgactttgg caaggtgaca aagcaggaag tcaaagagtt 1740
cttcegetgg gegcaggatce acgtgaccga ggtggcgcat gagttctacg tcagaaaggg 1800
tggagccaac aaaagacccg cccccgatga cgecggataaa agcgagcecca agcegggectg 1860
ccectecagte geggatccat cgacgtcaga cgcggaagga gctceccggtgg actttgeccga 1920
caggtaccaa aacaaatgtt ctcgtcacgc gggcatgctt cagatgctgt ttccctgcaa 1980
gacatgcgag agaatgaatc agaatttcaa catttgcttc acgcacggga cgagagactg 2040
ttcagagtgce ttcceccggeg tgtcagaatce tcaaccggtce gtcagaaaga ggacgtatcg 2100
gaaactctgt gccattcatce atctgctggg gecgggctceee gagattgett gcteggectg 2160
cgatctggtc aacgtggacc tggatgactg tgtttctgag caataaatga cttaaaccag 2220
gtatggctge cgatggttat cttceccagatt ggctcgagga caacctctct gagggcattce 2280
gcgagtggtyg ggacttgaaa cctggagccce cgaagceccaa agccaaccag caaaagcagg 2340
acgacggccg gggtetggtyg cttectgget acaagtacct cggaccctte aacggactcg 2400
acaaggggga gcccgtcaac gecggcggacg cageggcecect cgagcacgac aaggectacg 2460
accagcagct caaagcgggt gacaatcegt acctgceggta taaccacgece gacgcecgagt 2520
ttcaggagcg tctgcaagaa gatacgtctt ttgggggcaa cctcecgggcga gcagtcttcece 2580
aggccaagaa gcgggttcete gaacctectceg gtetggttga ggaaggcget aagacggcetce 2640
ctggaaagaa acgtccggta gagcagtcge cacaagagec agactcctece tcegggeatcg 2700
gcaagacagyg ccagcagccce gctaaaaaga gactcaattt tggtcagact ggcgactcag 2760
agtcagtcce cgatccacaa cctcteggag aacctcecage aacccccget getgtgggac 2820
ctactacaat ggcttcaggc ggtggcgcac caatggcaga caataacgaa ggcgcecgacyg 2880
gagtgggtaa tgcctcagga aattggcatt gcgattccac atggctgggce gacagagtca 2940
tcaccaccag cacccgcacce tgggecttge ccacctacaa taaccacctce tacaagcaaa 3000
tcteccagtge ttcaacgggg gccagcaacg acaaccacta cttcggctac agcaccccect 3060
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gggggtattt tgatttcaac agattccact gccactttte accacgtgac tggcagcgac 3120
tcatcaacaa caattgggga ttccggccca agagactcaa cttcaaactce ttcaacatcce 3180
aagtcaagga ggtcacgacg aatgatggcg tcacaaccat cgctaataac cttaccagca 3240
cggttcaagt cttctcggac tcggagtacce agcttcegta cgtcectcecgge tetgcegcace 3300
agggctgect cectecgtte ceggcecggacg tgttcatgat tccgcaatac ggctacctga 3360
cgctcaacaa tggcagccaa gccgtgggac gttcatcctt ttactgcecctg gaatatttcece 3420
cttctcagat gctgagaacg ggcaacaact ttaccttcag ctacaccttt gaggaagtgce 3480
ctttccacag cagctacgcg cacagccaga gcctggaccg gcectgatgaat cctctcecatceg 3540
accaatacct gtattacctg aacagaactc aaaatcagtc cggaagtgcc caaaacaagg 3600
acttgctgtt tagccgtggg tcectccagcectg gcatgtetgt tcagcccaaa aactggctac 3660
ctggaccctyg ttatcggcag cagcgegttt ctaaaacaaa aacagacaac aacaacagca 3720
attttacctg gactggtgct tcaaaatata acctcaatgg gcgtgaatcce atcatcaacc 3780
ctggcactgce tatggcctca cacaaagacg acgaagacaa gttctttcecce atgagceggtg 3840
tcatgatttt tggaaaagag agcgccggag cttcaaacac tgcattggac aatgtcatga 3900
ttacagacga agaggaaatt aaagccacta accctgtggce caccgaaaga tttgggaccg 3960
tggcagtcaa tttccagagc agcagcacag accctgcgac cggagatgtg catgctatgg 4020
gagcattacc tggcatggtg tggcaagata gagacgtgta cctgcagggt cccatttggg 4080
ccaaaattcc tcacacagat ggacactttc accecgtcectece tecttatggge ggctttggac 4140
tcaagaaccc gectectcag atcctcatca aaaacacgcce tgttcecctgeg aatcctecgg 4200
cggagttttc agctacaaag tttgcttcat tcatcaccca atactccaca ggacaagtga 4260
gtgtggaaat tgaatgggag ctgcagaaag aaaacagcaa gcgctggaat cccgaagtgce 4320
agtacacatc caattatgca aaatctgcca acgttgattt tactgtggac aacaatggac 4380
tttatactga gcctecgccee attggcacce gttaccttac cecgtcecceccctg taattacgtg 4440
ttaatcaata aaccggttga ttcgtttcag ttgaactttg gtctecctgte cttettatcet 4500
tatcggttac catggttata gcttacacat taactgcttg gttgcgctte gcegataaaag 4560
acttacgtca tcgggttacc cctagtgatg gagttgccca ctccctcectet gegegcetege 4620
tegeteggtyg gggectgegg accaaaggtce cgcagacgge agagetctge tctgecggece 4680
ccaccgagceg agcgagcgceg cagagaggga gtgggcaa 4718
<210> SEQ ID NO 2
<211> LENGTH: 4679
<212> TYPE: DNA
<213> ORGANISM: Adeno-associated virus 2
<400> SEQUENCE: 2
ttggccacte cctetetgeg cgctegeteg cteactgagyg cegggcgace aaaggtegece 60
cgacgeccegg getttgecceg ggcggectca gtgagcgage gagegcegcayg agagggagtg 120
gccaactceca tcactagggg ttcectggagg ggtggagteg tgacgtgaat tacgtcatag 180
ggttagggag gtcctgtatt agaggtcacg tgagtgtttt gegacatttt gegacaccat 240
gtggtcacge tgggtattta agcccgagtg agcacgcagg gtcetccattt tgaagcggga 300
ggtttgaacyg cgcagccgee atgecggggt tttacgagat tgtgattaag gtcecccageg 360
accttgacga gcatctgcce ggcatttetg acagetttgt gaactgggtyg gccgagaagg 420
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aatgggagtt gccgcecagat tctgacatgg atctgaatcet gattgagcag gcacccectga 480
cegtggecga gaagetgcag cgcgacttte tgacggaatyg gegecgtgtyg agtaaggcce 540
cggaggecct tttetttgtg caatttgaga agggagagag ctacttccac atgcacgtge 600
tegtggaaac caccggggtyg aaatccatgg ttttgggacyg tttectgagt cagattegeg 660
aaaaactgat tcagagaatt taccgcggga tcgagccgac tttgccaaac tggttegegg 720
tcacaaagac cagaaatggc gccggaggceg ggaacaaggt ggtggatgag tgctacatce 780
ccaattactt gctccccaaa acccagectg agetccagtyg ggegtggact aatatggaac 840
agtatttaag cgcctgtttg aatctcacgg agegtaaacyg gttggtggeyg cagcatctga 900
cgcacgtgte gcagacgcag gagcagaaca aagagaatca gaatcccaat tctgatgege 960
cggtgatcag atcaaaaact tcagccaggt acatggagct ggtcgggtgg ctcecgtggaca 1020
aggggattac ctcggagaag cagtggatcc aggaggacca ggcctcatac atctccttca 1080
atgcggcectce caactcgegg tceccaaatca aggctgectt ggacaatgcg ggaaagatta 1140
tgagcctgac taaaaccgcc cccgactace tggtgggceca gcagcccgtg gaggacattt 1200
ccagcaatcg gatttataaa attttggaac taaacgggta cgatccccaa tatgcggcett 1260
ccgtetttet gggatgggece acgaaaaagt tcggcaagag gaacaccatc tggetgtttg 1320
ggectgcaac taccgggaag accaacatcg cggaggcecat agcccacact gtgeccttet 1380
acgggtgcgt aaactggacc aatgagaact ttceccttcaa cgactgtgtce gacaagatgg 1440
tgatctggtyg ggaggagggyg aagatgaccg ccaaggtcegt ggagtcggcce aaagccattce 1500
tcggaggaag caaggtgcgce gtggaccaga aatgcaagte cteggcccag atagacccga 1560
ctccegtgat cgtcacctec aacaccaaca tgtgcgecegt gattgacggg aactcaacga 1620
ccttcgaaca ccagcagecg ttgcaagacce ggatgttcaa atttgaactce acccgccgte 1680
tggatcatga ctttgggaag gtcaccaagc aggaagtcaa agactttttc cggtgggcaa 1740
aggatcacgt ggttgaggtg gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa 1800
gacccgecee cagtgacgca gatataagtg agcccaaacyg ggtgcgegag tcagttgege 1860
agccatcgac gtcagacgcg gaagcttcga tcaactacge agacaggtac caaaacaaat 1920
gttctegteca cgtgggcatg aatctgatge tgtttccctyg cagacaatgce gagagaatga 1980
atcagaattc aaatatctgc ttcactcacg gacagaaaga ctgtttagag tgctttcccg 2040
tgtcagaatc tcaacccgtt tcectgtcgtca aaaaggcgta tcagaaactg tgctacattce 2100
atcatatcat gggaaaggtg ccagacgctt gcactgcctg cgatctggtce aatgtggatt 2160
tggatgactg catctttgaa caataaatga tttaaatcag gtatggctgc cgatggttat 2220
cttccagatt ggctcgagga cactctctct gaaggaataa gacagtggtg gaagctcaaa 2280
cctggeccac caccaccaaa gcccgcagag cggcataagyg acgacagcag gggtettgtg 2340
cttcetgggt acaagtacct cggaccctte aacggactcg acaagggaga gcecggtcaac 2400
gaggcagacyg ccgeggcecect cgagcacgac aaagcctacg accggcagcet cgacagcgga 2460
gacaacccegt acctcaagta caaccacgcce gacgcggagt ttcaggageg ccttaaagaa 2520
gatacgtctt ttgggggcaa cctcecggacga gcagtcttec aggcgaaaaa gagggttett 2580
gaacctctgg gectggttga ggaacctgtt aagacggctce cgggaaaaaa gaggccggta 2640
gagcactcte ctgtggagece agactcectcece tegggaaccyg gaaaggeggg ccagcagect 2700
gcaagaaaaa gattgaattt tggtcagact ggagacgcag actcagtacc tgacccccag 2760
cctecteggac agccaccagce agccccectcet ggtetgggaa ctaatacgat ggctacaggce 2820
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agtggcgcac caatggcaga
aattggcatt gcgattccac
tgggcectge ccacctacaa
tcgaacgaca atcactactt
ttccactgee acttttcace
cgacccaaga gactcaactt
gacggtacga cgacgattge
gagtaccage tcccegtacgt
gcagacgtct tcatggtgece
gtaggacgct cttcatttta
aacaacttta ccttcageta
agccagagte tggaccgtcet
agaacaaaca ctccaagtgg
gecgagtgaca ttegggacca
cgagtatcaa agacatctge
aagtaccacc tcaatggcag
aaggacgatyg aagaaaagtt
tcagagaaaa caaatgtgga
acaaccaatc ccgtggctac
aacagacaag cagctaccge
caggacagag atgtgtacct
cattttcace cctetecect
ctcatcaaga acaccccggt
gettecttcea tcacacagta
cagaaggaaa acagcaaacg
tctgttaatyg tggactttac
ggcaccagat acctgactcg
gtttcagttyg aactttggte
gataagtagc atggcgggtt
actcecetete tgegegeteg
cegggettty cecegggegge
<210> SEQ ID NO 3
<211> LENGTH: 4726
<212> TYPE: DNA
<213> ORGANISM: Adeno
<400> SEQUENCE: 3
ttggccacte cctetatgeg
agacggacgt gctttgeacyg
gccaactcca tcactagagg

cgectaccag ctgegtcage

caataacgag

atggatgggc

caaccacctce

tggctacage

acgtgactgg

caagctettt

caataacctt

ccteggeteg

acagtatgga

ctgectggag

cacttttgag

catgaatcct

aaccaccacg

gtctaggaac

ggataacaac

agactctetg

ttttecteag

cattgaaaag

ggagcagtat

agatgtcaac

tcaggggecec

catgggtgga

acctgcgaat

ctccacggga

ctggaatcce

tgtggacact

taatctgtaa

tctgegtatt

aatcattaac

ctcgeteact

ctcagtgage

-associated

cactcgeteg

tceggecceca

tatggcagtyg

agtcaggtga

ggcgccgacg

gacagagtca

tacaaacaaa

acceccttggy

caaagactca

aacattcaag

accagcacgg

gegecatcaag

tacctcaccce

tactttccectt

gacgttcett

ctcatcgace

cagtcaaggc

tggcttectyg

aacagtgaat

gtgaatcegg

agcggggttc

gtcatgatta

ggttctgtat

acacaaggcg

atctgggcaa

ttcggactta

ccttegacca

caggtcageg

gaaattcagt

aatggcgtgt

ttgcttgtta

tctttcttat

tacaaggaac

gaggceeggge

gagcgagcege

virus 3A

ctcggtgggg

ccgagegage

acgtaacgeg

ceccttttgeyg

gagtgggtaa ttccteggga
tcaccaccag cacccgaace
tttccageca atcaggagec
ggtattttga cttcaacaga
tcaacaacaa ctggggattce
tcaaagaggt cacgcagaat
ttcaggtgtt tactgactcg
gatgcctece geegttecca
tgaacaacgg gagtcaggca
ctcagatget gegtaccgga
tccacagcag ctacgctcac
agtacctgta ttacttgage
ttcagtttte tcaggccgga
gaccctgtta ccgccagcag
actcgtggac tggagctacce
geceggecat ggcaagccac
tcatctttgyg gaagcaaggce
cagacgaaga ggaaatcagg
ctaccaacct ccagagaggce
ttcttecagyg catggtetgyg
agattccaca cacggacgga
aacaccctee tccacagatt
ccttcagtge ggcaaagttt
tggagatcga gtgggagcetg
acacttccaa ctacaacaag
attcagagcce tcgecccatt
atcaataaac cgtttaattc
ctagtttcca tggctacgta
ccctagtgat ggagttggec
gaccaaaggt cgcccgacgce

gcagagaggg agtggccaa

cctggegace aaaggtegec

gagtgcgcat agagggagtg

aagcgcegega agcgagacca

acagtttgcg acaccacgtyg

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4679

60

120

180

240
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geegetgagyg gtatatatte tcgagtgage gaaccaggag ctcecattttg accgcgaaat 300
ttgaacgagce agcagccatg ccggggttet acgagattgt cctgaaggtce ccgagtgace 360
tggacgageg cctgecggge atttctaact cgtttgttaa ctgggtggece gagaaggaat 420
gggacgtgee gecggattcet gacatggatc cgaatctgat tgagcaggca ccectgaceg 480
tggccgaaaa gcttcagege gagttectgg tggagtggeyg cegegtgagt aaggecccgg 540
aggcectett ttttgtccag ttcgaaaagg gggagaccta cttecacctyg cacgtgetga 600
ttgagaccat cggggtcaaa tccatggtgg teggecgeta cgtgagcecag attaaagaga 660
agctggtgac ccgcatctac cgcggggteg agecgcaget tecgaactgyg ttcegeggtga 720
ccaaaacgcg aaatggcgcece gggggcggga acaaggtggt ggacgactge tacatcccca 780
actacctgcet ccccaagacce cagcccgage tecagtggge gtggactaac atggaccagt 840
atttaagcge ctgtttgaat ctcgcggage gtaaacgget ggtggcegcag catctgacge 900
acgtgtcgca gacgcaggag cagaacaaag agaatcagaa ccccaattct gacgegecgg 960
tcatcaggtc aaaaacctca gccaggtaca tggagctggt cgggtggctg gtggaccgceg 1020
ggatcacgtc agaaaagcaa tggattcagg aggaccaggc ctcgtacatc tccttcaacyg 1080
ccgectecaa ctegeggtee cagatcaagg cegegcetgga caatgectece aagatcatga 1140
gectgacaaa gacggctceceg gactacctgg tgggcagcaa cecgcecggag gacattacca 1200
aaaatcggat ctaccaaatc ctggagctga acgggtacga tccgcagtac geggectecg 1260
tcttectggg ctgggcgcaa aagaagttcg ggaagaggaa caccatctgg ctetttgggce 1320
cggccacgac gggtaaaacc aacatcgegg aagcecatcege ccacgecegtyg cccttcetacg 1380
gctgegtaaa ctggaccaat gagaactttc ccttcaacga ttgcgtcgac aagatggtga 1440
tctggtggga ggagggcaag atgacggeca aggtegtgga gagegccaag gccattetgg 1500
gcggaagcaa ggtgcgegtyg gaccaaaagt gcaagtcatc ggcccagatc gaacccactce 1560
ccgtgategt cacctccaac accaacatgt gcgeccgtgat tgacgggaac agcaccacct 1620
tcgagcatca gcagccgetyg caggaccgga tgtttgaatt tgaacttacce cgccgtttgg 1680
accatgactt tgggaaggtc accaaacagg aagtaaagga ctttttccgg tgggcttecg 1740
atcacgtgac tgacgtggct catgagttct acgtcagaaa gggtggagct aagaaacgcce 1800
cegectecaa tgacgeggat gtaagcgage caaaacggga gtgcacgtca cttgegcage 1860
cgacaacgtce agacgcggaa gcaccggegg actacgcgga caggtaccaa aacaaatgtt 1920
ctcgtcacgt gggcatgaat ctgatgcttt ttccctgtaa aacatgcgag agaatgaatc 1980
aaatttccaa tgtctgtttt acgcatggtc aaagagactg tggggaatgc ttccctggaa 2040
tgtcagaatc tcaacccgtt tetgtcegtca aaaagaagac ttatcagaaa ctgtgtccaa 2100
ttcatcatat cctgggaagg gcacccgaga ttgecctgttce ggcctgcgat ttggccaatg 2160
tggacttgga tgactgtgtt tctgagcaat aaatgactta aaccaggtat ggctgctgac 2220
ggttatctte cagattggct cgaggacaac ctttctgaag gcattcgtga gtggtggget 2280
ctgaaacctg gagtcectca acccaaagcg aaccaacaac accaggacaa ccgteggggt 2340
cttgtgcecttce cgggttacaa atacctcgga cccggtaacg gactcgacaa aggagagccg 2400
gtcaacgagyg cggacgcgge agccctcgaa cacgacaaag cttacgacca gcagctcaag 2460
gccggtgaca acccgtacct caagtacaac cacgccgacg ccgagtttca ggagegtett 2520
caagaagata cgtcttttgg gggcaacctt ggcagagcag tcttccaggce caaaaagagg 2580
atccttgage ctcttggtet ggttgaggaa gcagctaaaa cggctcecctgg aaagaagggg 2640
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gctgtagate agtctcecctca ggaaccggac tcatcatctg gtgttggcaa atcgggcaaa 2700
cagcctgeca gaaaaagact aaatttcecggt cagactggag actcagagtce agtcccagac 2760
cctcaaccte tcggagaacc accagcagcce cccacaagtt tgggatctaa tacaatggcet 2820
tcaggcggtg gcgcaccaat ggcagacaat aacgagggtg ccgatggagt gggtaattcce 2880
tcaggaaatt ggcattgcga ttcccaatgg ctgggcgaca gagtcatcac caccagcacce 2940
agaacctggg ccctgcccac ttacaacaac catctctaca agcaaatctce cagccaatca 3000
ggagcttcaa acgacaacca ctactttggce tacagcaccc cttgggggta ttttgacttt 3060
aacagattcc actgccactt ctcaccacgt gactggcagc gactcattaa caacaactgg 3120
ggattccgge ccaagaaact cagcttcaag ctcttcaaca tccaagttag aggggtcacyg 3180
cagaacgatg gcacgacgac tattgccaat aaccttacca gcacggttca agtgtttacg 3240
gactcggagt atcagctcce gtacgtgetce gggtcggcge accaaggcetg tcteccgecy 3300
tttccagegg acgtcecttcecat ggtccectcag tatggatacce tcaccctgaa caacggaagt 3360
caagcggtgg gacgctcatce cttttactge ctggagtact tcccttcecgca gatgctaagg 3420
actggaaata acttccaatt cagctatacc ttcgaggatg taccttttca cagcagctac 3480
gctcacagec agagtttgga tcgcecttgatg aatcctctta ttgatcagta tctgtactac 3540
ctgaacagaa cgcaaggaac aacctctgga acaaccaacc aatcacggct gcectttttagce 3600
caggctgggce ctcagtctat gtcectttgcag gccagaaatt ggctacctgg gccctgctac 3660
cggcaacaga gactttcaaa gactgctaac gacaacaaca acagtaactt tccttggaca 3720
gcggceccagca aatatcatct caatggcecge gactcgcectgg tgaatccagg accagctatg 3780
gccagtcaca aggacgatga agaaaaattt ttccctatge acggcaatct aatatttgge 3840
aaagaaggga caacggcaag taacgcagaa ttagataatg taatgattac ggatgaagaa 3900
gagattcgta ccaccaatce tgtggcaaca gagcagtatg gaactgtggc aaataacttg 3960
cagagctcaa atacagctcc cacgactgga actgtcaatc atcagggggc cttacctggce 4020
atggtgtggce aagatcgtga cgtgtacctt caaggaccta tctgggcaaa gattcctcac 4080
acggatggac actttcatcc ttectectcectg atgggaggct ttggactgaa acatccgect 4140
cctcaaatca tgatcaaaaa tactccggta ccggcaaatc ctccgacgac tttcagecccg 4200
gccaagtttg cttcatttat cactcagtac tccactggac aggtcagcgt ggaaattgag 4260
tgggagctac agaaagaaaa cagcaaacgt tggaatccag agattcagta cacttccaac 4320
tacaacaagt ctgttaatgt ggactttact gtagacacta atggtgttta tagtgaacct 4380
cgccctattg gaacccggta tcetcacacga aacttgtgaa tcctggttaa tcaataaacc 4440
gtttaattcg tttcagttga actttggctc ttgtgcactt ctttatcttt atcttgttte 4500
catggctact gcgtagataa gcagcggcct gcggcgettg cgcttegcegg tttacaactg 4560
ctggttaata tttaactctc gccataccte tagtgatgga gttggccact ccctctatgce 4620
gcactcgete geteggtggg gcecctggegac caaaggtcge cagacggacg tgctttgcac 4680
gtcecggeceee accgagcgag cgagtgcgca tagagggagt ggccaa 4726
<210> SEQ ID NO 4
<211> LENGTH: 4722
<212> TYPE: DNA
<213> ORGANISM: Adeno-associated virus 3B

<400> SEQUENCE: 4
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tggccactee ctctatgege actcgetege teggtgggge ctggcgacca aaggtcgceca 60
gacggacgtyg ctttgcacgt ccggecccac cgagcgagceg agtgcgcata gagggagtgg 120
ccaactccat cactagaggt atggcagtga cgtaacgcga agcgcgcgaa gcgagaccac 180
gectaccage tgcgtcagca gtcaggtgac ccttttgcega cagtttgega caccacgtgg 240
cegetgaggg tatatattcet cgagtgageg aaccaggage tccattttga ccgcgaaatt 300
tgaacgagca gcagccatge cggggttcta cgagattgte ctgaaggtece cgagtgacct 360
ggacgagcac ctgccgggca tttctaactce gtttgttaac tgggtggecyg agaaggaatg 420
ggagctgeeyg ceggattcetg acatggatce gaatctgatt gagcaggcac ccectgacegt 480
ggccgaaaag cttcagcgeg agttectggt ggagtggege cgegtgagta aggecccgga 540
ggeectettt tttgtccagt tcgaaaaggg ggagacctac ttcecacctgce acgtgctgat 600
tgagaccatc ggggtcaaat ccatggtggt cggccgctac gtgagccaga ttaaagagaa 660
getggtgace cgcatctace gceggggtcega gecgcagett cecgaactggt tegeggtgac 720
caaaacgcga aatggcgecg ggggcgggaa caaggtggtyg gacgactget acatccccaa 780
ctacctgete cccaagacce agcccgaget ccagtgggeyg tggactaaca tggaccagta 840
tttaagcgee tgtttgaatc tcgcggageg taaacggcetyg gtggegcage atctgacgca 900
cgtgtegcag acgcaggagce agaacaaaga gaatcagaac cccaattctg acgegecggt 960
catcaggtca aaaacctcag ccaggtacat ggagctggtc gggtggctgg tggaccgegg 1020
gatcacgtca gaaaagcaat ggattcagga ggaccaggcc tcgtacatct ccttcaacge 1080
cgectecaac tcegeggtece agatcaagge cgegetggac aatgectceca agatcatgag 1140
cctgacaaag acggcteccgg actacctggt gggcagcaac ccegecggagyg acattaccaa 1200
aaatcggatc taccaaatcc tggagctgaa cgggtacgat ccgcagtacg cggcctcecegt 1260
cttecectggge tgggcgcaaa agaagttcgg gaagaggaac accatctgge tetttgggcece 1320
ggccacgacyg ggtaaaacca acatcgcgga agccatcgece cacgcecegtge ccettetacgg 1380
ctgcgtaaac tggaccaatg agaactttce cttcaacgat tgcgtcgaca agatggtgat 1440
ctggtgggag gagggcaaga tgacggccaa ggtcegtggag agcegccaagyg ccattctggg 1500
cggaagcaag gtgcgegtgg accaaaagtg caagtcateg gceccagatcg aacccactce 1560
cgtgatcgtce acctccaaca ccaacatgtg cgccgtgatt gacgggaaca gcaccacctt 1620
cgagcatcag cagccgctgce aggaccggat gtttaaattt gaacttacce gecgtttgga 1680
ccatgacttt gggaaggtca ccaaacagga agtaaaggac tttttccggt gggcttccga 1740
tcacgtgact gacgtggctc atgagttcta cgtcagaaag ggtggagcta agaaacgccce 1800
cgectecaat gacgeggatg taagcgagec aaaacggcag tgcacgtcac ttgegcagece 1860
gacaacgtca gacgcggaag caccggcgga ctacgcggac aggtaccaaa acaaatgttce 1920
tcgtcacgtg ggcatgaatc tgatgctttt tccctgtaaa acatgcgaga gaatgaatca 1980
aatttccaat gtctgtttta cgcatggtca aagagactgt ggggaatgct tccctggaat 2040
gtcagaatct caacccgttt ctgtcgtcaa aaagaagact tatcagaaac tgtgtccaat 2100
tcatcatatc ctgggaaggg cacccgagat tgcctgtteg gectgcgatt tggccaatgt 2160
ggacttggat gactgtgttt ctgagcaata aatgacttaa accaggtatg gctgctgacyg 2220
gttatcttee agattggctce gaggacaacc tttctgaagg cattcgtgag tggtgggcetce 2280
tgaaacctgg agtccctcaa cccaaagcga accaacaaca ccaggacaac cgtceggggte 2340
ttgtgcttce gggttacaaa tacctcggac ccggtaacgg actcgacaaa ggagagccgg 2400
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tcaacgaggce ggacgcggca gecctcgaac acgacaaage ttacgaccag cagctcaagg 2460
ccggtgacaa cccgtaccte aagtacaacc acgccgacgce cgagtttcag gagcgtcette 2520
aagaagatac gtcttttggg ggcaaccttg gcagagcagt cttccaggcc aaaaagagga 2580
tcettgagece tettggtetyg gttgaggaag cagctaaaac ggctcctgga aagaagaggce 2640
ctgtagatca gtctcctcag gaaccggact catcatctgg tgttggcaaa tcgggcaaac 2700
agcctgecag aaaaagacta aatttcggtce agactggcga ctcagagtca gtcccagacce 2760
ctcaacctct cggagaacca ccagcagccce ccacaagttt gggatctaat acaatggcett 2820
caggcggtgg cgcaccaatg gcagacaata acgagggtgc cgatggagtg ggtaattcct 2880
caggaaattg gcattgcgat tcccaatggce tgggcgacag agtcatcacc accagcacca 2940
gaacctggge cctgcccact tacaacaacc atctctacaa gcaaatctcc agccaatcag 3000
gagcttcaaa cgacaaccac tactttggct acagcacccc ttgggggtat tttgacttta 3060
acagattcca ctgccacttce tcaccacgtg actggcagceg actcattaac aacaactggg 3120
gattccggec caagaaactc agcttcaagce tcttcaacat ccaagttaaa gaggtcacgce 3180
agaacgatgg cacgacgact attgccaata accttaccag cacggttcaa gtgtttacgg 3240
actcggagta tcagctceeg tacgtgctceg ggteggegca ccaaggctgt ctecccgeegt 3300
ttccagegga cgtcttcatg gteccctcagt atggatacct caccctgaac aacggaagtce 3360
aagcggtggg acgctcatcce ttttactgce tggagtactt ceccttcecgcag atgctaagga 3420
ctggaaataa cttccaattc agctatacct tcgaggatgt accttttcac agcagctacg 3480
ctcacagcca gagtttggat cgcttgatga atcctcttat tgatcagtat ctgtactacc 3540
tgaacagaac gcaaggaaca acctctggaa caaccaacca atcacggctg ctttttagcece 3600
aggctgggcece tcagtctatg tetttgcagg ccagaaattg gctacctggg cectgctace 3660
ggcaacagag actttcaaag actgctaacg acaacaacaa cagtaacttt ccttggacag 3720
cggccagcaa atatcatctce aatggccgceg actegctggt gaatccagga ccagctatgg 3780
ccagtcacaa ggacgatgaa gaaaaatttt tccctatgca cggcaatcta atatttggca 3840
aagaagggac aacggcaagt aacgcagaat tagataatgt aatgattacg gatgaagaag 3900
agattcgtac caccaatcct gtggcaacag agcagtatgg aactgtggca aataacttgc 3960
agagctcaaa tacagctccc acgactagaa ctgtcaatga tcagggggcce ttacctggca 4020
tggtgtggca agatcgtgac gtgtaccttc aaggacctat ctgggcaaag attcctcaca 4080
cggatggaca ctttcatcct tetectectga tgggaggcett tggactgaaa catccgecte 4140
ctcaaatcat gatcaaaaat actccggtac cggcaaatcc tccgacgact ttcagccecgg 4200
ccaagtttgce ttcatttatc actcagtact ccactggaca ggtcagcgtg gaaattgagt 4260
gggagctaca gaaagaaaac agcaaacgtt ggaatccaga gattcagtac acttccaact 4320
acaacaagtc tgttaatgtg gactttactg tagacactaa tggtgtttat agtgaacctc 4380
gccctattgg aacccggtat ctcacacgaa acttgtaatc ctggttaatc aataaaccgt 4440
ttaattcgtt tcagttgaac tttggctctt gtgcacttect tatcttatct tgtttcecatg 4500
gctactgegt agataagcag cggcctgegg cgcttgeget tegeggttta caactgetgg 4560
ttaatattta actctcgcca tacctctagt gatggagttg gccactccct ctatgcgcac 4620
tcgectegete ggtggggecyg gacgtgcaaa gcacgteegt ctggcgacct ttggtcegeca 4680
ggcceccaceyg agcgagcgag tgcgcataga gggagtggcec aa 4722



73

US 9,169,494 B2

74

-continued
<210> SEQ ID NO 5
<211> LENGTH: 4767
<212> TYPE: DNA
<213> ORGANISM: Adeno-associated virus 4
<400> SEQUENCE: 5
ttggccacte cctctatgeg cgctcegetca cteactegge ccectggagacce aaaggtcetcece 60
agactgccegg cctetggecg gecagggecga gtgagtgage gagegcegcat agagggagtg 120
gccaactceca tcatctaggt ttgeccactg acgtcaatgt gacgtcectag ggttagggag 180
gteectgtat tagcagtcac gtgagtgtceg tatttegegg agegtagegg agegcatacce 240
aagctgccac gtcacagcca cgtggteegt ttgcgacagt ttgcgacacce atgtggtcag 300
gagggtatat aaccgcgagt gagccagcga ggagctcecat tttgcccgeg aattttgaac 360
gagcagcage catgccgggg ttctacgaga tegtgctgaa ggtgcccage gacctggacy 420
agcacctgcee cggcatttcet gactcttttg tgagetgggt ggccgagaag gaatgggage 480
tgccgecgga ttcetgacatg gacttgaate tgattgagea ggcacccctyg accgtggecyg 540
aaaagctgca acgcgagttce ctggtcgagt ggegecgegt gagtaaggece ccggaggcecce 600
tettetttgt ccagttcgag aagggggaca gctactteca cctgcacatce ctggtggaga 660
cegtgggegt caaatccatg gtggtgggece getacgtgag ccagattaaa gagaagetgg 720
tgaccegcat ctaccgeggg gtcgagecge agettcecgaa ctggttegeyg gtgaccaaga 780
cgegtaatgg cgccggaggce gggaacaagg tggtggacga ctgctacatce cccaactace 840
tgctecccaa gacccagece gagctcecagt gggegtggac taacatggac cagtatataa 900
gegectgttt gaatctcegeg gagegtaaac ggctggtgge geagcatctg acgcacgtgt 960
cgcagacgca ggagcagaac aaggaaaacc agaaccccaa ttctgacgeg ccggtcatca 1020
ggtcaaaaac ctccgccagg tacatggagce tggtcgggtg getggtggac cgcgggatca 1080
cgtcagaaaa gcaatggatc caggaggacc aggcgtcecta catctecctte aacgccgect 1140
ccaactcgeg gtcacaaatc aaggccgege tggacaatge ctcecaaaatc atgagectga 1200
caaagacggce tccggactac ctggtgggece agaacccgece ggaggacatt tccagcaacce 1260
gcatctaccg aatcctcgag atgaacgggt acgatccgca gtacgcggec tcegtcttece 1320
tgggctgggce gcaaaagaag ttcgggaaga ggaacaccat ctggctcttt gggccggeca 1380
cgacgggtaa aaccaacatc gcggaagceca tegeccacge cgtgecctte tacggetgeg 1440
tgaactggac caatgagaac tttccgttca acgattgegt cgacaagatg gtgatctggt 1500
gggaggaggyg caagatgacg gccaaggtcg tagagagcgce caaggccatc ctgggcggaa 1560
gcaaggtgeyg cgtggaccaa aagtgcaagt catcggecca gatcgaccca actcccgtga 1620
tcgtcaccte caacaccaac atgtgcgcgg tcatcgacgg aaactcgacce accttcgagce 1680
accaacaacc actccaggac cggatgttca agttcgaget caccaagege ctggagcacg 1740
actttggcaa ggtcaccaag caggaagtca aagacttttt ccggtgggcg tcagatcacg 1800
tgaccgaggt gactcacgag ttttacgtca gaaagggtgg agctagaaag aggcccgcecce 1860
ccaatgacgc agatataagt gagcccaagc gggcctgtcecce gtcagttgeg cagccatcga 1920
cgtcagacgce ggaagctcceg gtggactacg cggacaggta ccaaaacaaa tgttctcegtce 1980
acgtgggtat gaatctgatg cttttteccct gccggcaatg cgagagaatg aatcagaatg 2040
tggacatttg cttcacgcac ggggtcatgg actgtgccga gtgcttccece gtgtcagaat 2100
ctcaacccgt gtctgtcgte agaaagcgga cgtatcagaa actgtgtccg attcatcaca 2160
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tcatggggag ggcgcccgag gtggectgcet cggectgcega actggccaat gtggacttgg 2220
atgactgtga catggaacaa taaatgactc aaaccagata tgactgacgg ttaccttcca 2280
gattggctag aggacaacct ctctgaaggce gttcgagagt ggtgggcgct gcaacctgga 2340
gccectaaac ccaaggcaaa tcaacaacat caggacaacg ctcggggtcet tgtgettecg 2400
ggttacaaat acctcggacc cggcaacgga ctcgacaagg gggaacccgt caacgcageg 2460
gacgcggceayg ccctecgagca cgacaaggcece tacgaccage agctcaaggce cggtgacaac 2520
ccctacctea agtacaacca cgccgacgeg gagttccage ageggcttca gggcgacaca 2580
tcgtttgggg gcaacctegyg cagagcagtce ttccaggceca aaaagagggt tcettgaacct 2640
cttggtetgg ttgagcaagce gggtgagacg gctcctggaa agaagagacc gttgattgaa 2700
tcececcage ageccgacte ctccacgggt atcggcaaaa aaggcaagca gccggctaaa 2760
aagaagctceg ttttecgaaga cgaaactgga gcaggcgacyg gaccccctga gggatcaact 2820
tcecggageca tgtctgatga cagtgagatg cgtgcagcag ctggcggagce tgcagtcgag 2880
ggcggacaag gtgccgatgg agtgggtaat gecctcecgggtyg attggcattg cgattccacce 2940
tggtctgagg gccacgtcac gaccaccage accagaacct gggtettgece cacctacaac 3000
aaccacctcet acaagcgact cggagagagce ctgcagtcca acacctacaa cggattctcee 3060
acccectggg gatactttga cttcaaccge tteccactgece acttcectcacce acgtgactgg 3120
cagcgactca tcaacaacaa ctggggcatg cgacccaaag ccatgcgggt caaaatctte 3180
aacatccagg tcaaggaggt cacgacgtcg aacggcgaga caacggtgge taataacctt 3240
accagcacgg ttcagatctt tgcggactcg tcgtacgaac tgccgtacgt gatggatgceg 3300
ggtcaagagg gcagcctgce tcettttecce aacgacgtet ttatggtgec ccagtacgge 3360
tactgtggac tggtgaccgg caacacttcg cagcaacaga ctgacagaaa tgccttctac 3420
tgcctggagt actttcecctte gcagatgctg cggactggca acaactttga aattacgtac 3480
agttttgaga aggtgccttt ccactcgatg tacgcgcaca gccagagcct ggaccggcetg 3540
atgaacccte tcatcgacca gtacctgtgg ggactgcaat cgaccaccac cggaaccace 3600
ctgaatgccg ggactgccac caccaacttt accaagctgce ggcctaccaa cttttcecaac 3660
tttaaaaaga actggctgcc cgggcecttca atcaagcagce agggcttcte aaagactgcece 3720
aatcaaaact acaagatccc tgccaccggg tcagacagte tcatcaaata cgagacgcac 3780
agcactctgg acggaagatg gagtgcectg acccccggac ctcecaatgge cacggetgga 3840
cctgeggaca gcaagttcag caacagecag ctecatctttyg cggggcectaa acagaacggce 3900
aacacggcca ccgtaccegg gactctgate ttcacctetyg aggaggaget ggcagecace 3960
aacgccaccg atacggacat gtggggcaac ctacctggeg gtgaccagag caacagcaac 4020
ctgccgaccg tggacagact gacagccttg ggagccgtge ctggaatggt ctggcaaaac 4080
agagacattt actaccaggg tcccatttgg gccaagattc ctcataccga tggacacttt 4140
cacccctecac cgctgattgg tgggtttggg ctgaaacacc cgcctcecctca aatttttatce 4200
aagaacaccc cggtacctgce gaatcctgca acgaccttca gectctactece ggtaaactcce 4260
ttcattactc agtacagcac tggccaggtg tcggtgcaga ttgactggga gatccagaag 4320
gagcggtceca aacgctggaa ccccgaggtce cagtttacct ccaactacgg acagcaaaac 4380
tctetgttgt gggctceccecega tgcggcetggg aaatacactg agcecctagggce tatcggtacce 4440
cgctacctca cccaccacct gtaataacct gttaatcaat aaaccggttt attcgtttca 4500
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gttgaacttt ggtctcecgtg tcecttecttat cttatctegt ttceccatgget actgcecgtaca 4560
taagcagcgg cctgcggege ttgcgcettceg cggtttacaa ctgccggtta atcagtaact 4620
tctggcaaac cagatgatgg agttggccac attagctatg cgcgctcget cactcactceg 4680
geectggaga ccaaaggtct ccagactgcece ggectetgge cggcagggece gagtgagtga 4740
gcgagcgege atagagggag tggccaa 4767
<210> SEQ ID NO 6
<211> LENGTH: 4642
<212> TYPE: DNA
<213> ORGANISM: Adeno-associated virus 5
<400> SEQUENCE: 6
ctetecccee tgtegegtte getegetege tggetegttt gggggggtgyg cagcetcaaag 60
agctgecaga cgacggecct ctggcegteg cecccccaaa cgagecageyg agcgagcgaa 120
cgcgacaggg gggagagtgce cacactctca agcaaggggyg ttttgtaage agtgatgtca 180
taatgatgta atgcttattg tcacgcgata gttaatgatt aacagtcatg tgatgtgttt 240
tatccaatag gaagaaagcg cgcgtatgag ttctegegag actteccegggyg tataaaagac 300
cgagtgaacg agcccgecge cattctttge tetggactge tagaggacce tcgetgecat 360
ggctacctte tatgaagtca ttgttcgegt cccatttgac gtggaggaac atctgcctgg 420
aatttctgac agetttgtgg actgggtaac tggtcaaatt tgggagctge ctccagagte 480
agatttaaat ttgactctgg ttgaacagcce tcagttgacyg gtggctgata gaattcgccg 540
cgtgttectyg tacgagtgga acaaattttc caagcaggag tccaaattct ttgtgcagtt 600
tgaaaaggga tctgaatatt ttcatctgca cacgettgtyg gagaccteeg gcatctette 660
catggtccte ggcegetacg tgagtcagat tegegceccag ctggtgaaag tggtcttceca 720
gggaattgaa ccccagatca acgactgggt cgccatcacce aaggtaaaga agggcggagce 780
caataaggtg gtggattctg ggtatattce cgectacctyg ctgccgaagyg tccaaccgga 840
gettcagtgyg gegtggacaa acctggacga gtataaattg gecgccctga atctggagga 900
gegeaaacygyg ctegtegege agtttcetgge agaatccteg cagcegcetege aggaggcegge 960
ttcgcagegt gagttctegg ctgacceggt catcaaaagce aagacttccce agaaatacat 1020
ggcgctegte aactggcectceg tggagcacgg catcacttec gagaagcagt ggatccagga 1080
aaatcaggag agctacctct ccttcaactc caccggcaac tctcggagcece agatcaaggce 1140
cgcgctegac aacgcgacca aaattatgag tctgacaaaa agcgcggtgg actacctegt 1200
ggggagctcec gttcceccgagg acatttcaaa aaacagaatc tggcaaattt ttgagatgaa 1260
tggctacgac ccggcctacg cgggatccat cctcectacgge tggtgtcage getcecttcaa 1320
caagaggaac accgtctgge tctacggacce cgecacgacce ggcaagacca acatcgcgga 1380
ggccatcgece cacactgtge ccttttacgg ctgcgtgaac tggaccaatg aaaactttcece 1440
ctttaatgac tgtgtggaca aaatgctcat ttggtgggag gagggaaaga tgaccaacaa 1500
ggtggttgaa tccgccaagg ccatcctggg gggctcaaag gtgcgggtcg atcagaaatg 1560
taaatcctct gttcaaattg attctaccce tgtcattgta acttccaata caaacatgtg 1620
tgtggtggtg gatgggaatt ccacgacctt tgaacaccag cagccgctgg aggaccgcat 1680
gttcaaattt gaactgacta agcggctccc gccagatttt ggcaagatta ctaagcagga 1740
agtcaaggac ttttttgctt gggcaaaggt caatcaggtg ccggtgactc acgagtttaa 1800
agttcccagg gaattggcgg gaactaaagg ggcggagaaa tctctaaaac gcccactggg 1860
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tgacgtcacc aatactagct ataaaagtct ggagaagcgg gccaggctcet catttgttcece 1920
cgagacgcct cgcagttcag acgtgactgt tgatcceget cctcetgcgac cgctcaattg 1980
gaattcaagg tatgattgca aatgtgacta tcatgctcaa tttgacaaca tttctaacaa 2040
atgtgatgaa tgtgaatatt tgaatcgggg caaaaatgga tgtatctgtc acaatgtaac 2100
tcactgtcaa atttgtcatg ggattcccce ctgggaaaag gaaaacttgt cagattttgg 2160
ggattttgac gatgccaata aagaacagta aataaagcga gtagtcatgt cttttgttga 2220
tcacccteca gattggttgg aagaagttgg tgaaggtcett cgcgagtttt tgggecttga 2280
agcgggecca ccgaaaccaa aacccaatca gcagcatcaa gatcaagcecce gtggtettgt 2340
gctgectggt tataactatce tcggacccgg aaacggtcte gatcgaggag agcctgtcaa 2400
cagggcagac gaggtcgege gagagcacga catctcegtac aacgagcage ttgaggcggg 2460
agacaaccce tacctcaagt acaaccacgce ggacgccgag tttcaggaga agctcgecga 2520
cgacacatcc ttcgggggaa acctcggaaa ggcagtcttt caggccaaga aaagggttct 2580
cgaacctttt ggcctggttyg aagagggtgc taagacggcce cctaccggaa agcggataga 2640
cgaccacttt ccaaaaagaa agaaggctcg gaccgaagag gactccaage cttccaccte 2700
gtcagacgee gaagctggac ccageggatce ccagcagcetg caaatcccag cccaaccage 2760
ctcaagtttg ggagctgata caatgtctgce gggaggtggce ggcccattgg gcgacaataa 2820
ccaaggtgcce gatggagtgg gcaatgcctce gggagattgg cattgcgatt ccacgtggat 2880
gggggacaga gtcgtcacca agtccaccceg aacctgggtg ctgcccaget acaacaacca 2940
ccagtaccga gagatcaaaa gcggcteegt cgacggaage aacgccaacyg cctactttgg 3000
atacagcacc ccctgggggt actttgactt taaccgcttc cacagccact ggagccccecg 3060
agactggcaa agactcatca acaactactg gggcttcaga ccccggtcecce tcagagtcaa 3120
aatcttcaac attcaagtca aagaggtcac ggtgcaggac tccaccacca ccatcgccaa 3180
caacctcacc tccaccgtec aagtgtttac ggacgacgac taccagctgce cctacgtegt 3240
cggcaacggg accgagggat gcecctgccgge cttecctecg caggtcecttta cgctgccgca 3300
gtacggttac gcgacgctga accgcgacaa cacagaaaat cccaccgaga ggagcagcett 3360
cttctgecta gagtacttte ccagcaagat gctgagaacg ggcaacaact ttgagtttac 3420
ctacaacttt gaggaggtgc ccttccactc cagcectteget cccagtcaga acctgttcaa 3480
gctggccaac ccgcetggtgg accagtactt gtaccgctte gtgagcacaa ataacactgg 3540
cggagtccag ttcaacaaga acctggecgg gagatacgece aacacctaca aaaactggtt 3600
cceggggece atgggecgaa cccagggetg gaacctggge tecggggtca accgegecag 3660
tgtcagcgece ttcecgccacga ccaataggat ggagctcgag ggcgcgagtt accaggtgcece 3720
ccegeagecg aacggcatga ccaacaacct ccagggcage aacacctatg ccctggagaa 3780
cactatgatc ttcaacagcc agccggegaa cecgggcace accgecacgt acctcgaggg 3840
caacatgcte atcaccagcg agagcgagac gcagcecggtyg aaccgcegtgg cgtacaacgt 3900
cggegggcag atggcecacca acaaccagag ctccaccact geccccgega ccggcacgta 3960
caacctccag gaaatcgtge ccggcagegt gtggatggag agggacgtgt acctccaagg 4020
acccatctgg gccaagatce cagagacggg ggcgcacttt caccectete cggecatggg 4080
cggattcegga ctcaaacacc caccgcccat gatgctcate aagaacacge ctgtgeccgg 4140
aaatatcacc agcttctegg acgtgcccgt cagcagettce atcacccagt acagcaccgg 4200
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gcaggtcace gtggagatgg agtgggagct caagaaggaa aactccaaga ggtggaaccce 4260
agagatccag tacacaaaca actacaacga cccccagttt gtggactttg ccccggacag 4320
caccggggaa tacagaacca ccagacctat cggaacccga taccttaccce gaccecttta 4380
acccattcat gtcgcatacc ctcaataaac cgtgtattcg tgtcagtaaa atactgcctce 4440
ttgtggtcat tcaatgaata acagcttaca acatctacaa aacctccttg cttgagagtg 4500
tggcactcte ceccectgteg cgttegeteg ctegetgget cgtttggggg ggtggcaget 4560
caaagagctg ccagacgacg gccctetgge cgtegecceee ccaaacgage cagcgagcga 4620
gcgaacgcega caggggggag ag 4642
<210> SEQ ID NO 7
<211> LENGTH: 4683
<212> TYPE: DNA
<213> ORGANISM: Adeno-associated virus 6
<400> SEQUENCE: 7
ttggccacte cctetetgeg cgctegeteg cteactgagyg cegggcgace aaaggtegece 60
cgacgeccegg getttgecceg ggcggectca gtgagcgage gagegcegcayg agagggagtg 120
gccaactceca tcactagggg ttcectggagg ggtggagteg tgacgtgaat tacgtcatag 180
ggttagggag gtcctgtatt agaggtcacg tgagtgtttt gegacatttt gegacaccat 240
gtggtcacge tgggtattta agcccgagtg agcacgcagg gtcetccattt tgaagcggga 300
ggtttgaacyg cgcagcgcca tgccggggtt ttacgagatt gtgattaagg tccccagega 360
ccttgacgag catctgeccg geatttetga cagetttgtyg aactgggtgyg ccgagaagga 420
atgggagttg ccgccagatt ctgacatgga tctgaatctyg attgagcagyg cacccctgac 480
cgtggecgag aagctgcage gecgacttect ggtcecagtgyg cgecgegtga gtaaggccce 540
ggaggccecte ttetttgtte agttcgagaa gggcgagtee tacttcecacc tcecatattet 600
ggtggagacc acgggggtca aatccatggt getgggecge ttectgagtce agattaggga 660
caagctggtyg cagaccatct accgcgggat cgagccgace ctgeccaact ggttegeggt 720
gaccaagacyg cgtaatggceg ccggaggggg gaacaaggtg gtggacgagt gctacatccce 780
caactaccte ctgcccaaga ctcageccga getgcagtgg gegtggacta acatggagga 840
gtatataagce gegtgtttaa acctggccga gegcaaacgg ctegtggege acgacctgac 900
ccacgtcage cagacccagg agcagaacaa ggagaatctyg aaccccaatt ctgacgegece 960
tgtcatccgg tcaaaaacct ccgcacgcta catggagetg gtcgggtgge tggtggaccg 1020
gggcatcacc tccgagaagce agtggatcca ggaggaccag gcectcgtaca tctecttceaa 1080
cgecgectee aactegeggt cccagatcaa ggecgctetyg gacaatgecyg gcaagatcat 1140
ggcgetgace aaatccgcege ccgactacct ggtaggecce getccgeccg ccgacattaa 1200
aaccaaccgce atttaccgca tcecctggagct gaacggctac gaccctgcect acgeccggcetce 1260
cgtctttete ggctgggecee agaaaaggtt cggaaaacgc aacaccatct ggctgtttgg 1320
geeggecace acgggcaaga ccaacatcge ggaagccatce geccacgecg tgeccttceta 1380
cggctgegte aactggacca atgagaactt tceccttcaac gattgcgteg acaagatggt 1440
gatctggtgg gaggagggca agatgacggce caaggtcgtg gagtccgcecca aggccattcet 1500
cggcggeage aaggtgegeg tggaccaaaa gtgcaagteg tcecgeccaga tcgatcccac 1560
cceegtgate gtcaccteca acaccaacat gtgegcecegtyg attgacggga acagcaccac 1620
cttcgagcac cagcagccedgt tgcaggaccg gatgttcaaa tttgaactca cccgecgtcet 1680
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ggagcatgac tttggcaagg tgacaaagca ggaagtcaaa gagttcttcc gctgggegca 1740
ggatcacgtyg accgaggtgg cgcatgagtt ctacgtcaga aagggtggag ccaacaagag 1800
acccgecccee gatgacgegg ataaaagega geccaagegg gectgeccecet cagtegegga 1860
tccatcgacyg tcagacgcgg aaggagetcee ggtggacttt gecgacaggt accaaaacaa 1920
atgttctegt cacgcgggca tgcttcagat gctgtttecce tgcaaaacat gcgagagaat 1980
gaatcagaat ttcaacattt gcttcacgca cgggaccaga gactgttcag aatgtttceccce 2040
cggcgtgtca gaatctcaac cggtcgtcag aaagaggacg tatcggaaac tcectgtgccat 2100
tcatcatctg ctggggcggg ctcccgagat tgcttgceteg gectgcgate tggtcaacgt 2160
ggatctggat gactgtgttt ctgagcaata aatgacttaa accaggtatg gctgccgatg 2220
gttatcttee agattggctce gaggacaacc tctctgaggg cattcgcgag tggtgggact 2280
tgaaacctgg agccccgaaa cccaaagceca accagcaaaa gcaggacgac ggccggggte 2340
tggtgcttce tggctacaag tacctcggac ccttcaacgg actcgacaag ggggagcccg 2400
tcaacgcgge ggatgcagceg gecctcegage acgacaagge ctacgaccag cagctcaaag 2460
cgggtgacaa tccgtacctg cggtataacc acgccgacgce cgagtttcag gagcgtcetgce 2520
aagaagatac gtcttttggg ggcaacctcg ggcgagcagt cttccaggcce aagaagaggg 2580
ttctcgaace ttttggtetyg gttgaggaag gtgctaagac ggctcctgga aagaaacgtce 2640
cggtagagca gtcgcecacaa gagccagact cctecteggyg cattggcaag acaggcecage 2700
agcccgctaa aaagagactc aattttggtce agactggcga ctcagagtca gtccccgacce 2760
cacaacctct cggagaacct ccagcaaccce ccgcectgetgt gggacctact acaatggcett 2820
caggeggtgg cgcaccaatg gcagacaata acgaaggcge cgacggagtyg ggtaatgect 2880
caggaaattg gcattgcgat tccacatggce tgggcgacag agtcatcacc accagcaccce 2940
gaacatgggc cttgcccacce tataacaacc acctctacaa gcaaatctcc agtgcttcaa 3000
cgggggccag caacgacaac cactacttcg gctacagcac cccctggggg tattttgatt 3060
tcaacagatt ccactgccat ttctcaccac gtgactggca gcgactcatc aacaacaatt 3120
ggggattcceg gcccaagaga ctcaacttca agctcttcaa catccaagtc aaggaggtca 3180
cgacgaatga tggcgtcacg accatcgcta ataaccttac cagcacggtt caagtcttct 3240
cggactcgga gtaccagttg ccgtacgtce tcggctetge gcaccagggce tgcctcececte 3300
cgtteceegge ggacgtgtte atgattccge agtacggcta cctaacgctce aacaatggca 3360
gccaggcagt gggacggtca tccttttact gectggaata tttecccatcg cagatgcetga 3420
gaacgggcaa taactttacc ttcagctaca ccttcgagga cgtgcectttce cacagcagcet 3480
acgcgcacag ccagagcctg gaccggctga tgaatcctcet catcgaccag tacctgtatt 3540
acctgaacag aactcagaat cagtccggaa gtgcccaaaa caaggacttg ctgtttagece 3600
gggggtctec agctggcatg tctgttcage ccaaaaactyg gctacctgga ccctgttacce 3660
ggcagcageyg cgtttctaaa acaaaaacag acaacaacaa cagcaacttt acctggactg 3720
gtgcttcaaa atataacctt aatgggcgtg aatctataat caaccctggc actgctatgg 3780
cctcacacaa agacgacaaa gacaagttct ttcccatgag cggtgtcatg atttttggaa 3840
aggagagcge cggagcttca aacactgcat tggacaatgt catgatcaca gacgaagagg 3900
aaatcaaagc cactaacccc gtggccaccg aaagatttgg gactgtggca gtcaatctcce 3960
agagcagcag cacagaccct gcgaccggag atgtgcatgt tatgggagcce ttacctggaa 4020
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tggtgtggca agacagagac gtatacctgc agggtcctat ttgggccaaa attcctcaca 4080
cggatggaca ctttcacceg tcectectectca tgggcggcett tggacttaag cacccgecte 4140
ctcagatcct catcaaaaac acgcctgttce ctgcgaatcce teccggcagag tttteggeta 4200
caaagtttgc ttcattcatc acccagtatt ccacaggaca agtgagcgtg gagattgaat 4260
gggagctgca gaaagaaaac agcaaacgct ggaatcccga agtgcagtat acatctaact 4320
atgcaaaatc tgccaacgtt gatttcactg tggacaacaa tggactttat actgagcctce 4380
gcceccattgg cacccegttac ctcaccegte cecctgtaatt gtgtgttaat caataaaccyg 4440
gttaattcgt gtcagttgaa ctttggtctc atgtcgttat tatcttatct ggtcaccata 4500
gcaaccggtt acacattaac tgcttagttg cgcttcgcga atacccctag tgatggagtt 4560
gcccacteee tectatgegeg ctegeteget cggtggggee ggcagagcag agctcetgecy 4620
tctgeggace tttggteccege aggccccacce gagcgagega gegegcatag agggagtggg 4680
caa 4683
<210> SEQ ID NO 8
<211> LENGTH: 4721
<212> TYPE: DNA
<213> ORGANISM: Adeno-associated virus 7
<400> SEQUENCE: 8
ttggccacte cctectatgeg cgctcegeteg cteggtgggyg ccetgceggace aaaggtccge 60
agacggcaga gctctgetcet gecggeccca cegagcgage gagegcegcat agagggagtg 120
gccaactceca tcactagggg taccgcgaag cgectceccac getgecegegt cagegctgac 180
gtaaatcacyg tcatagggga gtggtcctgt attagetgtce acgtgagtge ttttgcgaca 240
ttttgcgaca ccacgtggcce atttgaggta tatatggecyg agtgagcgag caggatctce 300
attttgaccg cgaaatttga acgagcagca gccatgcegg gtttectacga gatcgtgate 360
aaggtgccga gcgacctgga cgagcacctg cegggcattt ctgactcegtt tgtgaactgg 420
gtggccgaga aggaatggga gctgecccceg gattctgaca tggatctgaa tctgatcgag 480
caggcacccee tgaccgtgge cgagaagetg cagegcegact tectggteca atggegecge 540
gtgagtaagyg ccccggagge cctgttettt gttcagtteg agaagggcga gagctactte 600
caccttcacg ttctggtgga gaccacgggg gtcaagtcca tggtgctagyg ccgettectg 660
agtcagattc gggagaagct ggtccagacce atctaccgeg gggtcgagece cacgetgece 720
aactggtteg cggtgaccaa gacgcgtaat ggegecggeyg gggggaacaa ggtggtggac 780
gagtgctaca tccccaacta cctectgece aagacccage ccgagcetgca gtgggegtgg 840
actaacatgg aggagtatat aagcgcgtgt ttgaacctgg ccgaacgcaa acggetegtg 900
gegeagcace tgacccacgt cagccagacg caggagcaga acaaggagaa tctgaacccce 960
aattctgacg cgcccgtgat caggtcaaaa acctccgege gctacatgga getggteggg 1020
tggetggtgg accggggcat cacctcecgag aagcagtgga tcecaggagga ccaggectceg 1080
tacatctect tcaacgcege ctceccaactcecg cggtcccaga tcaaggccgce getggacaat 1140
geeggcaaga tcatggceget gaccaaatcce gegceccgact acctggtggg gecctegetg 1200
ccegecggaca ttaaaaccaa ccgcatctac cgcatccetgg agctgaacgg gtacgatcect 1260
gcctacgeeg gcetecgtett teteggetgg geccagaaaa agttcgggaa gcgcaacacce 1320
atctggetgt ttgggeccge caccaccgge aagaccaaca ttgcggaage catcgeccac 1380
gcecgtgeect tcectacggcectg cgtcaactgg accaatgaga actttcecctt caacgattge 1440
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gtcgacaaga tggtgatctg gtgggaggag ggcaagatga cggccaaggt cgtggagtcce 1500
gccaaggeca tteteggegg cagcaaggtg cgcegtggace aaaagtgcaa gtegtccgece 1560
cagatcgacc ccaccccegt gatcgtcace tccaacacca acatgtgcge cgtgattgac 1620
gggaacagca ccaccttcga gcaccagcag ccgttgcagg accggatgtt caaatttgaa 1680
ctcaccegece gtctggagca cgactttgge aaggtgacga agcaggaagt caaagagttce 1740
ttececgetggg ccagtgatca cgtgaccgag gtggcgcatg agttctacgt cagaaagggce 1800
ggagccagca aaagacccge ccccgatgac geggatataa gegagceccaa gegggcectge 1860
ccetecagteg cggatccate gacgtcagac gcggaaggag ctccggtgga ctttgccgac 1920
aggtaccaaa acaaatgttc tcgtcacgcg ggcatgattc agatgcectgtt teccctgcaaa 1980
acgtgcgaga gaatgaatca gaatttcaac atttgcttca cacacggggt cagagactgt 2040
ttagagtgtt tcccecggegt gtcagaatct caaccggtcg tcagaaaaaa gacgtatcgg 2100
aaactctgeg cgattcatca tetgetgggg cgggcgeccg agattgcttg cteggcectge 2160
gacctggtca acgtggacct ggacgactgc gtttctgagce aataaatgac ttaaaccagg 2220
tatggctgce gatggttatce ttccagattg gctecgaggac aacctctctg agggcattceg 2280
cgagtggtgg gacctgaaac ctggageccce gaaacccaaa gccaaccagce aaaagcagga 2340
caacggccgg ggtctggtge ttectggcta caagtacctce ggacccttca acggactcega 2400
caagggggag cccgtcaacg cggcggacge ageggceccte gagcacgaca aggcectacga 2460
ccagcagcete aaagegggtg acaatccegta cctgeggtat aaccacgecyg acgecgagtt 2520
tcaggagcgt ctgcaagaag atacgtcatt tgggggcaac ctcgggcgag cagtcttcca 2580
ggccaagaag cgggttctcg aacctctegg tectggttgag gaaggcgcta agacggcetcece 2640
tgcaaagaag agaccggtag agccgtcacce tcagegttee cecgactect ccacgggcat 2700
cggcaagaaa ggccagcagce ccgccagaaa gagactcaat tteggtcaga ctggegacte 2760
agagtcagtc cccgacccte aacctcectcecgg agaacctceca gcagcgcecct ctagtgtggg 2820
atctggtaca gtggctgcag geggtggege accaatggca gacaataacyg aaggtgccga 2880
cggagtgggt aatgcctcag gaaattggca ttgcgattcce acatggctgg gcgacagagt 2940
cattaccacc agcacccgaa cctgggecct geccacctac aacaaccacce tctacaagca 3000
aatctccagt gaaactgcag gtagtaccaa cgacaacacc tacttcggct acagcacccce 3060
ctgggggtat tttgacttta acagattcca ctgccacttc tcaccacgtg actggcagcg 3120
actcatcaac aacaactggg gattccggcce caagaagctg cggttcaagce tcecttcaacat 3180
ccaggtcaag gaggtcacga cgaatgacgg cgttacgacc atcgctaata accttaccag 3240
cacgattcag gtattctcgg actcggaata ccagctgcecg tacgtceccteg getcectgegcea 3300
ccagggctge ctgcctcecegt teccggegga cgtcettcatg attcectcagt acggctacct 3360
gactctcaac aatggcagtc agtctgtggg acgttcecctec ttcectactgece tggagtactt 3420
ccectetecag atgctgagaa cgggcaacaa ctttgagttce agctacaget tcegaggacgt 3480
gcctttecac agcagctacg cacacagcca gagcctggac cggctgatga atcccctceat 3540
cgaccagtac ttgtactacc tggccagaac acagagtaac ccaggaggca cagctggcaa 3600
tcgggaactg cagttttacce agggcgggcce ttcaactatg gccgaacaag ccaagaattg 3660
gttacctgga ccttgcttce ggcaacaaag agtctccaaa acgctggatc aaaacaacaa 3720
cagcaacttt gcttggactg gtgccaccaa atatcacctg aacggcagaa actcgttggt 3780
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taatccegge gtcgeccatgg caactcacaa ggacgacgag gaccgctttt teccatccag 3840
cggagtcectg atttttggaa aaactggagc aactaacaaa actacattgg aaaatgtgtt 3900
aatgacaaat gaagaagaaa ttcgtcctac taatcctgta gccacggaag aatacgggat 3960
agtcagcagce aacttacaag cggctaatac tgcagcccag acacaagttyg tcaacaacca 4020
gggagcctta cctggcatgg tctggcagaa ccgggacgtg tacctgcagg gtcccatcetg 4080
ggccaagatt cctcacacgg atggcaactt tcacccgtet cctttgatgg gcggcectttgg 4140
acttaaacat ccgcctcecte agatcctgat caagaacact cccgttcceceg ctaatcctcece 4200
ggaggtgttt actcctgcca agtttgcttce gttcatcaca cagtacagca ccggacaagt 4260
cagcgtggaa atcgagtggg agctgcagaa ggaaaacagce aagcgctgga acccggagat 4320
tcagtacacc tccaactttg aaaagcagac tggtgtggac tttgccgttg acagccaggg 4380
tgtttactct gagcctcgece ctattggcac tcecgttacctce acccecgtaatce tgtaattgceca 4440
tgttaatcaa taaaccggtt gattcgtttc agttgaactt tggtctcctg tgcttcettat 4500
cttatcggtt tccatagcaa ctggttacac attaactgect tgggtgcget tcacgataag 4560
aacactgacg tcaccgcggt acccctagtg atggagttgg ccactcccte tatgegeget 4620
cgetegeteg gtggggectyg cggaccaaag gtecgcagac ggcagagcete tgctetgecg 4680
gccccacega gcgagcgage gcgcatagag ggagtggcca a 4721
<210> SEQ ID NO 9
<211> LENGTH: 4393
<212> TYPE: DNA
<213> ORGANISM: Adeno-associated virus 8
<400> SEQUENCE: 9
cagagaggga gtggccaact ccatcactag gggtagcegeg aagcgectcece cacgcetgecg 60
cgtcageget gacgtaaatt acgtcatagg ggagtggtece tgtattaget gtcacgtgag 120
tgcttttgeg gcattttgceg acaccacgtg gecatttgag gtatatatgg ccgagtgage 180
gagcaggatce tccattttga ccgecgaaatt tgaacgagca gcagccatge cgggettceta 240
cgagatcgtg atcaaggtgc cgagcgacct ggacgagcac ctgecgggea tttcetgacte 300
gtttgtgaac tgggtggccyg agaaggaatg ggagctgccce ceggattcectg acatggatceg 360
gaatctgate gagcaggcac ccctgaccgt ggccgagaag ctgcagegeg acttectggt 420
ccaatggcege cgcgtgagta aggccccgga ggecctcette tttgttcagt tcgagaaggg 480
cgagagctac tttcacctge acgttectggt cgagaccacyg ggggtcaagt ccatggtget 540
aggcegette ctgagtcaga ttcgggaaaa gettggteca gaccatctac ccgeggggte 600
gagccccace ttgcccaact ggttegeggt gaccaaagac geggtaatgg cgecggceggyg 660
ggggaacaag gtggtggacg agtgctacat ccccaactac ctectgecca agactcagec 720
cgagectgcag tgggegtgga ctaacatgga ggagtatata agegegtget tgaacctgge 780
cgagegcaaa cggctegtgg cgcagcacct gacccacgte agccagacgce aggagcagaa 840
caaggagaat ctgaacccca attctgacge geccgtgate aggtcaaaaa cctecgegeg 900
ctatatggag ctggtegggt ggctggtgga ceggggcate acctccgaga agcagtggat 960
ccaggaggac caggcctegt acatctectt caacgccgec tccaactcge ggtcccagat 1020
caaggccgeg ctggacaatg ccggcaagat catggcegetyg accaaatccyg cgcccgacta 1080
cctggtgggg cectegcectge ccgcggacat tacccagaac cgcatctacce gcatcctegce 1140
tctcaacgge tacgaccctg cctacgecgg ctecegtettt cteggetggg ctcagaaaaa 1200
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gttegggaaa cgcaacacca tctggetgtt tggacccegec accaccggca agaccaacat 1260
tgcggaagcce atcgcccacg ccegtgcectt ctacggetge gtcaactgga ccaatgagaa 1320
ctttcectte aatgattgceg tcgacaagat ggtgatctgg tgggaggagg gcaagatgac 1380
ggccaaggte gtggagtcceg ccaaggcecat tcteggegge agcaaggtgce gegtggacca 1440
aaagtgcaag tcgteccgece agatcgacce cacccccegtyg atcgtcacct ccaacaccaa 1500
catgtgcgee gtgattgacg ggaacagcac caccttcgag caccagcage ctctceccagga 1560
ccggatgttt aagttcgaac tcacccgccg tctggagcac gactttggca aggtgacaaa 1620
gcaggaagtc aaagagttct tcecgcectggge cagtgatcac gtgaccgagg tggcgcatga 1680
gttttacgtce agaaagggcyg gagccagcaa aagacccgec cecgatgacg cggataaaag 1740
cgageccaag cgggectgcece cctcagtege ggatccateg acgtcagacyg cggaaggagce 1800
tceggtggac tttgccgaca ggtaccaaaa caaatgttcet cgtcacgcgg gcatgcttca 1860
gatgctgttt ccctgcaaaa cgtgcgagag aatgaatcag aatttcaaca tttgcttcac 1920
acacggggtc agagactgct cagagtgttt cccecggegtg tcagaatctce aaccggtegt 1980
cagaaagagg acgtatcgga aactctgtgc gattcatcat ctgctggggce gggctcccga 2040
gattgcttge tcecggectgceg atctggtcaa cgtggacctg gatgactgtg tttetgagea 2100
ataaatgact taaaccaggt atggctgccg atggttatct tccagattgg ctcgaggaca 2160
acctctcetga gggcattege gagtggtggg cgctgaaacce tggagcccceyg aagcccaaag 2220
ccaaccagca aaagcaggac gacggccggg gtetggtget tectggcetac aagtacctceg 2280
gacccttcaa cggactcgac aagggggagce ccgtcaacge ggcggacgca geggeccteg 2340
agcacgacaa ggcctacgac cagcagcetge aggcegggtga caatccgtac ctgeggtata 2400
accacgccga cgccgagttt caggagcgtce tgcaagaaga tacgtctttt gggggcaacc 2460
tcgggcgage agtcttccag gecaagaagce gggttctega acctectceggt ctggttgagg 2520
aaggcgctaa gacggetect ggaaagaaga gaccggtaga gccatcacce cagegttcete 2580
cagactccte tacgggcatc ggcaagaaag gccaacagec cgccagaaaa agactcaatt 2640
ttggtcagac tggcgactca gagtcagttc cagaccctca acctctcgga gaacctccag 2700
cagcgcececte tggtgtggga cctaatacaa tggctgcagg cggtggcgca ccaatggcag 2760
acaataacga aggcgccgac ggagtgggta gttceccteggg aaattggcat tgcgattcca 2820
catggetggg cgacagagtc atcaccacca gcacccgaac ctgggccctyg cccacctaca 2880
acaaccacct ctacaagcaa atctccaacg ggacatcggg aggagccacce aacgacaaca 2940
cctacttegg ctacagcacc ccctgggggt attttgactt taacagattc cactgccact 3000
tttcaccacg tgactggcag cgactcatca acaacaactg gggattccgg cccaagagac 3060
tcagcttcaa gctcttcaac atccaggtca aggaggtcac gcagaatgaa ggcaccaaga 3120
ccatcgccaa taacctcacc agcaccatce aggtgtttac ggactcggag taccagctgce 3180
cgtacgttct cggctctgec caccagggct gcctgectece gttceceggeg gacgtgttca 3240
tgattcccca gtacggctac ctaacactca acaacggtag tcaggccgtg ggacgctect 3300
ccttctactg cctggaatac ttteccttcecge agatgctgag aaccggcaac aacttccagt 3360
ttacttacac cttcgaggac gtgcctttce acagcagcta cgcccacagce cagagcttgg 3420
accggctgat gaatcctcetg attgaccagt acctgtacta cttgtctcgg actcaaacaa 3480
caggaggcac ggcaaatacg cagactctgg gettcageca aggtgggect aatacaatgg 3540
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ccaatcaggce aaagaactgg ctgccaggac cctgttaceg ccaacaacgce gtctcaacga 3600
caaccgggca aaacaacaat agcaactttg cctggactgce tgggaccaaa taccatctga 3660
atggaagaaa ttcattggct aatcctggca tcgctatggce aacacacaaa gacgacgagg 3720
agcgtttttt tcccagtaac gggatcctga tttttggcaa acaaaatgct gccagagaca 3780
atgcggatta cagcgatgtc atgctcacca gcgaggaaga aatcaaaacc actaaccctg 3840
tggctacaga ggaatacggt atcgtggcag ataacttgca gcagcaaaac acggctcctce 3900
aaattggaac tgtcaacagc cagggggcct tacccggtat ggtctggcag aaccgggacg 3960
tgtacctgca gggtcccate tgggccaaga ttcecctcacac ggacggcaac ttccaccegt 4020
ctccgetgat gggcggcettt ggcctgaaac atcctcecegece tcagatcctg atcaagaaca 4080
cgectgtace tgcggatcct ccgaccacct tcaaccagtc aaagctgaac tetttcatca 4140
cgcaatacag caccggacag gtcagegtgg aaattgaatyg ggagctgcag aaggaaaaca 4200
gcaagcgcetyg gaaccccgag atccagtaca cctccaacta ctacaaatct acaagtgtgg 4260
actttgctgt taatacagaa ggcgtgtact ctgaaccccg ccccattgge acccgttacce 4320
tcacccgtaa tcectgtaattg cctgttaatce aataaaccgg ttgattcgtt tcagttgaac 4380
tttggtetet geg 4393
<210> SEQ ID NO 10
<211> LENGTH: 4385
<212> TYPE: DNA
<213> ORGANISM: Adeno-associated virus 9
<400> SEQUENCE: 10
cagagaggga gtggccaact ccatcactag gggtaatcge gaagcgcecte ccacgetgece 60
gegtcagege tgacgtagat tacgtcatag gggagtggte ctgtattage tgtcacgtga 120
gtgettttge gacattttge gacaccacat ggccatttga ggtatatatg gecgagtgag 180
cgagcaggat ctccattttg accgcgaaat ttgaacgage agcagccatyg ccgggettet 240
acgagattgt gatcaaggtg ccgagcgacce tggacgagea cctgccggge atttctgact 300
cttttgtgaa ctgggtggcce gagaaggaat gggagctgece cccggattet gacatggate 360
ggaatctgat cgagcaggca cccctgaccg tggccgagaa getgcagege gacttectgg 420
tccaatggeg ccegegtgagt aaggccccgg aggecctett ctttgttcag ttcgagaagg 480
gcgagagceta ctttcacctg cacgttetgg tcgagaccac gggggtcaag tccatggtge 540
taggccgett cctgagtcag attcgggaga agetggtceca gaccatctac cgcgggatcg 600
agccgaccct geccaactgg ttegeggtga ccaagacgeg taatggcegece ggcgggggga 660
acaaggtggt ggacgagtgc tacatcccca actacctect geccaagact cagcccgage 720
tgcagtggge gtggactaac atggaggagt atataagcge gtgcttgaac ctggecgage 780
gcaaacggct cgtggcgcag cacctgaccce acgtcagcca gacgcaggag cagaacaagg 840
agaatctgaa ccccaattct gacgcgecceg tgatcaggte aaaaacctece gcegegcetaca 900
tggagetggt cgggtggetyg gtggaccggg geatcaccte cgagaagcag tggatccagg 960
aggaccaggc ctcgtacatc tecttcaacg ccgectcecaa ctcecgeggtece cagatcaagg 1020
cegegetgga caatgecgge aagatcatgg cgetgaccaa atccgegecce gactacctgg 1080
taggccctte actteccggtyg gacattacge agaaccgcat ctaccgcatce ctgcagctca 1140
acggctacga ccctgcctac gecggctceceg tetttetegg ctgggcacaa aagaagttceg 1200
ggaaacgcaa caccatctgg ctgtttggge cggccaccac gggaaagacc aacatcgcag 1260
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aagccattge ccacgccgtg cecttctacg gctgegtcaa ctggaccaat gagaacttte 1320
ccttcaacga ttgcgtcgac aagatggtga tctggtggga ggagggcaag atgacggcca 1380
aggtcgtgga gtccgecaag gecatteteg geggcagcaa ggtgcgegtyg gaccaaaagt 1440
gcaagtcgte cgcccagatce gaccccactce ccgtgatcgt cacctccaac accaacatgt 1500
gegecgtgat tgacgggaac agcaccacct tcgagcacca gcagcectctce caggaccgga 1560
tgtttaagtt cgaactcacc cgccgtectgg agcacgactt tggcaaggtg acaaagcagg 1620
aagtcaaaga gttcttcege tgggccagtg atcacgtgac cgaggtggceg catgagtttt 1680
acgtcagaaa gggcggagcece agcaaaagac ccgeccccega tgacgceggat aaaagcgagce 1740
ccaageggge ctgcccectca gtegeggate catcgacgte agacgcggaa ggagcetccgg 1800
tggactttgc cgacaggtac caaaacaaat gttctcgtca cgcgggcatg cttcagatgce 1860
tgctteectyg caaaacgtgce gagagaatga atcagaattt caacatttgce ttcacacacg 1920
gggtcagaga ctgctcagag tgtttccecceg gegtgtcaga atctcaaccg gtcegtcagaa 1980
agaggacgta tcggaaactc tgtgcgattc atcatctget ggggcggget cccgagattg 2040
cttgctegge ctgcgatctyg gtcaacgtgg acctggatga ctgtgtttet gagcaataaa 2100
tgacttaaac caggtatggc tgccgatggt tatcttcecag attggctcga ggacaacctce 2160
tctgagggca ttcegegagtyg gtgggegetg aaacctggag cceccgaagece caaagcecaac 2220
cagcaaaagc aggacgacgg ccggggtetg gtgettectyg gctacaagta ccteggacce 2280
ttcaacggac tcgacaaggg ggagccegte aacgeggegyg acgcagcegge cctcegagcac 2340
ggcaaggcect acgaccagca gctgcaggceg ggtgacaatce cgtacctgeg gtataaccac 2400
gccgacgeceg agtttcagga gcgtctgcaa gaagatacgt cttttggggg caaccteggg 2460
cgagcagtct tccaggccaa gaagcgggtt ctcgaacctce tcggtectggt tgaggaaggce 2520
gctaagacgyg ctectggaaa gaagagaccg gtagagecat caccccageg ttctcecagac 2580
tcetectacgg gecatcggcaa gaaaggccaa cagcccgceca gaaaaagact caattttggt 2640
cagactggeg actcagagtc agttccagac cctcaaccte teggagaacce tccagcagceg 2700
ccetetggtg tgggacctaa tacaatggct gcaggcggtg gcgcaccaat ggcagacaat 2760
aacgaaggcg ccgacggagt gggtaattcce tcgggaaatt ggcattgcga ttccacatgg 2820
ctgggggaca gagtcatcac caccagcacc cgaacctggg cattgcccac ctacaacaac 2880
cacctctaca agcaaatctc caatggaaca tcgggaggaa gcaccaacga caacacctac 2940
tttggctaca gcacccecetyg ggggtatttt gacttcaaca gattccactg ccacttctca 3000
ccacgtgact ggcagcgact catcaacaac aactggggat tccggccaaa gagactcaac 3060
ttcaagctgt tcaacatcca ggtcaaggag gttacgacga acgaaggcac caagaccatc 3120
gccaataacc ttaccagcac cgtccaggtce tttacggact cggagtacca gctaccgtac 3180
gtcctagget ctgcccacca aggatgectg ccaccgttte ctgcagacgt cttcecatggtt 3240
cctcagtacg gctacctgac gctcaacaat ggaagtcaag cgttaggacg ttcettettte 3300
tactgtctgg aatacttceccecce ttectcagatg ctgagaaccg gcaacaactt tcagttcagce 3360
tacactttcg aggacgtgcc tttccacagce agctacgcac acagccagag tctagatcga 3420
ctgatgaacc ccctcatcga ccagtaccta tactacctgg tcagaacaca gacaactgga 3480
actgggggaa ctcaaacttt ggcattcagc caagcaggcc ctagctcaat ggccaatcag 3540
gctagaaact gggtacccgg gcecttgctac cgtcagcage gegtctcecac aaccaccaac 3600
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caaaataaca acagcaactt tgcgtggacg ggagctgcta aattcaagct gaacgggaga 3660
gactcgctaa tgaatcctgg cgtggctatg gcatcgcaca aagacgacga ggaccgctte 3720
tttccatcaa gtggcgttet catatttgge aagcaaggag ccgggaacga tggagtcgac 3780
tacagccagg tgctgattac agatgaggaa gaaattaaag ccaccaaccc tgtagccaca 3840
gaggaatacyg gagcagtggce catcaacaac caggccgcta acacgcaggce gcaaactgga 3900
cttgtgcata accagggagt tattcctggt atggtctggce agaaccggga cgtgtacctg 3960
cagggcceccta tttgggctaa aatacctcac acagatggca actttcaccce gtctectcetg 4020
atgggtggat ttggactgaa acacccacct ccacagattc taattaaaaa tacaccagtg 4080
ccggcagatce ctcectcttac cttcaatcaa gccaagctga actctttcat cacgcagtac 4140
agcacgggac aagtcagcgt ggaaatcgag tgggagcetge agaaagaaaa cagcaagcgce 4200
tggaatccag agatccagta tacttcaaac tactacaaat ctacaaatgt ggactttgcet 4260
gtcaatacca aaggtgttta ctctgagecct cgccccattg gtactcegtta cctcecaccegt 4320
aatttgtaat tgcctgttaa tcaataaacc ggttaattcg tttcagttga actttggtct 4380
ctgcyg 4385
<210> SEQ ID NO 11
<211> LENGTH: 4087
<212> TYPE: DNA
<213> ORGANISM: Adeno-associated virus 11
<400> SEQUENCE: 11
atgcecggget tctacgagat cgtgatcaag gtgccgageg acctggacga gcacctgecg 60
ggcatttetyg actegtttgt gaactgggtg gecgagaagg aatgggaget geccccggat 120
tctgacatgg atcggaatct gatcgagcag gcacccectga cegtggcecga gaagetgcag 180
cgegacttee tggtecactg gegccgegtyg agtaaggece cggaggcecect cttetttgtt 240
cagttcgaga agggcgagtc ctacttccac ctecacgtte tegtegagac cacgggggte 300
aagtccatgg tcctgggecg cttectgagt cagatcagag acaggctggt gcagaccate 360
taccgegggg tcegageccac getgcccaac tggttegegyg tgaccaagac gcgaaatgge 420
geeggeggygy ggaacaaggt ggtggacgag tgctacatce ccaactacct cctgcccaag 480
acccageceg agcetgcagtyg ggcgtggact aacatggagg agtatataag cgcegtgtcta 540
aacctecgegg agcegtaaacg getcegtggeg cagcacctga cccacgtcag ccagacgcag 600
gagcagaaca aggagaatct gaacccgaat tctgacgege cegtgatcag gtcaaaaacce 660
tcegegeget acatggaget ggtcegggtgg ctggtggace ggggcatcac ctcecgagaag 720
cagtggatce aggaggacca ggcctcegtac atctecttea acgecgecte caactcgegg 780
tceccagatca aggccgeget ggacaatgec ggaaagatca tggegctgac caaatccgeg 840
ccegactace tggtaggccce gtecttacce geggacatta aggccaaccyg catctaccge 900
atcctggage tcaacggcta cgaccceegece tacgecgget cegtettect gggetgggeg 960
cagaaaaagt tcggtaaacg caacaccatc tggetgtttyg ggeccgccac caccggcaag 1020
accaacatcg cggaagccat agcccacgece gtgeccttet acggetgegt gaactggace 1080
aatgagaact ttcccttcaa cgattgegtce gacaagatgg tgatctggtg ggaggagggce 1140
aagatgaccg ccaaggtcegt ggagtccgec aaggccatte tgggcggaag caaggtgcege 1200
gtggaccaaa agtgcaagtc ctcggceccag atcgacccca cgcccgtgat cgtcacctece 1260
aacaccaaca tgtgcgecgt gatcgacggg aacagcacca ccttcgagca ccagcagccg 1320
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ctgcaggacc gcatgttcaa gttcgagctce accecgcegte tggagcacga ctttggcaag 1380
gtgaccaagc aggaagtcaa agagttcttc cgctgggctce aggatcacgt gactgaggtg 1440
gegecatgagt tctacgtcag aaagggcgga gccaccaaaa gacccgeccce cagtgacgeg 1500
gatataagcyg agcccaageg ggcctgecce tcagttecegg agecatcgac gtcagacgeg 1560
gaagcaccgg tggactttgce ggacaggtac caaaacaaat gttctcegtca cgcgggcatg 1620
cttcagatgc tgtttccetg caagacatgc gagagaatga atcagaattt caacgtctgce 1680
ttcacgcacg gggtcagaga ctgctcagag tgcttccececg gecgcecgtcaga atctcaacce 1740
gtcgtcagaa aaaagacgta tcagaaactg tgcgcgattc atcatctget ggggcgggca 1800
ccecgagattg cgtgttcecgge ctgcgatcte gtcaacgtgg acttggatga ctgtgtttcet 1860
gagcaataaa tgacttaaac caggtatggc tgctgacggt tatcttccag attggctcega 1920
ggacaaccte tctgagggca ttcgegagtg gtgggacctg aaacctggag ccccgaagec 1980
caaggccaac cagcagaagc aggacgacgg ccggggtetyg gtgettcectyg gctacaagta 2040
ccteggaccee ttcaacggac tcgacaaggg ggagcccegte aacgeggegyg acgcagegge 2100
cctegagcac gacaaggcect acgaccagca getcaaageg ggtgacaatce cgtacctgeg 2160
gtataaccac gccgacgccg agtttcagga gcgtctgcaa gaagatacgt cttttggggg 2220
caacctecggg cgagcagtcet tceccaggccaa gaagagggta ctcgaaccte tgggectggt 2280
tgaagaaggt gctaaaacgg ctcctggaaa gaagagaccyg ttagagtcac cacaagagcce 2340
cgactectee tcegggecatcg gcaaaaaagg caaacaacca gccagaaaga ggctcaactt 2400
tgaagaggac actggagccg gagacggacce cectgaagga tcagatacca gcgecatgte 2460
ttcagacatt gaaatgcgtg cagcaccggg cggaaatgct gtcgatgcgg gacaaggttce 2520
cgatggagtg ggtaatgcct cgggtgattg gcattgcgat tccacctggt ctgagggcaa 2580
ggtcacaaca acctcgacca gaacctgggt cttgcccacc tacaacaacc acttgtacct 2640
gegtetegga acaacatcaa gcagcaacac ctacaacgga ttctccacce cctggggata 2700
ttttgacttc aacagattcc actgtcactt ctcaccacgt gactggcaaa gactcatcaa 2760
caacaactgg ggactacgac caaaagccat gcgcgttaaa atcttcaata tccaagttaa 2820
ggaggtcaca acgtcgaacg gcgagactac ggtcgctaat aaccttacca gcacggttca 2880
gatatttgcg gactcgtcgt atgagctccce gtacgtgatg gacgctggac aagaggggag 2940
cctgectect ttceccccaatg acgtgttcat ggtgcctcaa tatggctact gtggcatcegt 3000
gactggcgag aatcagaacc aaacggacag aaacgctttce tactgcctgg agtattttcece 3060
ttcgcaaatg ttgagaactyg gcaacaactt tgaaatggct tacaactttg agaaggtgcce 3120
gttccactca atgtatgctce acagccagag cctggacaga ctgatgaatc ccctectgga 3180
ccagtacctg tggcacttac agtcgactac ctctggagag actctgaatc aaggcaatgce 3240
agcaaccaca tttggaaaaa tcaggagtgg agactttgcc ttttacagaa agaactggct 3300
gcctgggect tgtgttaaac agcagagatt ctcaaaaact gccagtcaaa attacaagat 3360
tcetgecage gggggcaacyg ctcectgttaaa gtatgacacce cactatacct taaacaaccg 3420
ctggagcaac atcgegeccg gacctccaat ggecacagece ggaccttegyg atggggactt 3480
cagtaacgcce cagcttatat tceccctggacce atctgttacce ggaaatacaa caacttcagce 3540
caacaatctg ttgtttacat cagaagaaga aattgctgcc accaacccaa gagacacgga 3600
catgtttggc cagattgctg acaataatca gaatgctaca actgctccca taaccggcaa 3660
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cgtgactgcet atgggagtgce tgcctggcat ggtgtggcaa aacagagaca tttactacca 3720
agggccaatt tgggccaaga tcccacacgce ggacggacat tttcatcctt caccgctgat 3780
tggtgggttt ggactgaaac acccgcctce ccagatattc atcaagaaca ctcccgtacce 3840
tgccaatcct gecgacaacct tcactgcage cagagtggac tcetttcatca cacaatacag 3900
caccggccag gtcgetgtte agattgaatg ggaaattgaa aaggaacgct ccaaacgctg 3960
gaatcctgaa gtgcagttta cttcaaacta tgggaaccag tcttctatgt tgtgggcetcce 4020
tgatacaact gggaagtata cagagccgcg ggttattgge tctcegttatt tgactaatca 4080
tttgtaa 4087
<210> SEQ ID NO 12
<211> LENGTH: 4180
<212> TYPE: DNA
<213> ORGANISM: Adeno-associated virus 13
<400> SEQUENCE: 12
ccgegagtga gcgaaccagg agctccattt tgeccgcgaa ttttgaacga gcagcagcca 60
tgccgggatt ctacgagatt gtcctgaagg tgcccagega cctggacgag cacctgectg 120
gecatttctga ctettttgta aactgggtgg cggagaagga atgggagetg cegecggatt 180
ctgacatgga tctgaatctg attgagcagg cacccctaac cgtggccgaa aagctgcaac 240
gegaattect ggtecgagtgg cgccgegtga gtaaggecce ggaggecctce ttetttgtte 300
agttcgagaa gggggacagc tacttccacce tacacattcet ggtggagacce gtgggegtga 360
aatccatggt ggtgggecge tacgtgagec agattaaaga gaagctggtyg acccgcatct 420
accgeggggt cgagecgcag cttcecgaact ggttegeggt gaccaagacyg cgtaatggeg 480
ccggaggegg gaacaaggtg gtggacgact getacatcee caactacctyg ctccccaaga 540
cccageccga gctcecagtgg gegtggacta atatggacca gtatttaage gectgtttga 600
atctegegga gcegtaaacgg ctggtggege ageatctgac gcacgtgteg cagacgcagg 660
agcagaacaa agagaaccag aatcccaatt ctgacgcgec ggtgatcaga tcaaaaacct 720
ccgegaggta catggagetyg gtegggtgge tggtggaceyg cgggatcacyg tcagaaaagce 780
aatggatcca ggaggaccag gectcttaca tetecttcaa cgecgectece aactegeggt 840
cacaaatcaa ggccgcactg gacaatgect ccaaatttat gagectgaca aaaacggcte 900
cggactacct ggtgggaaac aacccgecgg aggacattac cagcaaccgyg atctacaaaa 960
tcetecgagat gaacgggtac gatccgcagt acgecggecte cgtcttcectg ggectgggegce 1020
aaaagaagtt cgggaagagg aacaccatct ggetcectttgg gecggccacyg acgggtaaaa 1080
ccaacatcgce tgaagctatc gecccacgccg tgcectttta cggctgecgtg aactggacca 1140
atgagaactt tccgttcaac gattgcgtcg acaagatggt gatctggtgg gaggagggca 1200
agatgacggce caaggtcgtg gagtccgeca aggecattet gggeggaage aaggtgegeg 1260
tggaccaaaa gtgcaagtca tcggcccaga tcgacccaac tcccgtcatce gtcacctceca 1320
acaccaacat gtgcgeggtce atcgacggaa attccaccac cttecgagcac caacaaccac 1380
tccaagaccg gatgttcaag ttcgagctca ccaagcgect ggagcacgac tttggcaagg 1440
tcaccaagca ggaagtcaag gactttttce ggtgggcegtc agatcacgtg actgaggtgt 1500
ctcacgagtt ttacgtcaga aagggtggag ctagaaagag gcccgccccece aatgacgcag 1560
atataagtga gcccaagcgg gcectgtecgt cagttgcegca geccatcgacg tcagacgegg 1620
aagctceggt ggactacgceg gacaggtacce aaaacaaatg ttctcgtcac gtgggcatga 1680
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atctgatgcet tttteccctge cggcaatgcg agagaatgaa tcagaatgtg gacatttget 1740
tcacgcacgg ggtcatggac tgtgccgagt gcttccecegt gtcagaatct caacccgtgt 1800
ctgtcgtcag aaagcggaca tatcagaaac tgtgtccgat tcatcacatc atggggaggg 1860
cgcccgaggt ggcttgtteg gectgcegate tggccaatgt ggacttggat gactgtgaca 1920
tggagcaata aatgactcaa accagatatg actgacggtt accttccaga ttggctagag 1980
gacaacctct ctgaaggcgt tcgagagtgg tgggcgctgce aacctggagce ccctaaaccce 2040
aaggcaaatc aacaacatca ggacaacgct cggggtcttg tgcttccggg ttacaaatac 2100
cteggacceg gcaacggact tgacaagggg gaacccegtea acgcagcgga cgcggcagece 2160
ctecgaacacg acaaggcecta cgaccagcag ctcaaggcecg gtgacaacce ctacctcaag 2220
tacaaccacg ccgacgccga gtttcaggag cgtcttcaag aagatacgtce ttttgggggce 2280
aacctcggac gagcagtctt ccaggccaaa aagaggatcc ttgagecctcet gggtcetggtt 2340
gaggaagcgyg ctaagacgge tcctggaaaa aagagacctg tagagcaatc tccagcagaa 2400
ccggactect cttegggcat cggcaaatca ggccagcage ccgctagaaa aagactgaat 2460
tttggtcaga ctggcgacac agagtcagtc ccagaccctc aaccactcgg acaacctcecce 2520
gcagcccect ctggtgtggg atctactaca atggcttcag geggtggegce accaatggca 2580
gacaataacg agggtgccga tggagtgggt aattcctcag gaaattggca ttgcgattcce 2640
caatggctgg gcgacagagt catcaccacc agcacccgea cctgggecct gcccacctac 2700
aacaatcacc tctacaagca aatctccage caatcaggag ccaccaacga caaccactac 2760
tttggctaca gcacccecetyg ggggtatttt gacttcaaca gattccactg ccacttttca 2820
ccacgtgact ggcaaagact catcaacaac aactggggat tccgacccaa gagactcaac 2880
ttcaagctct ttaacattca agtcaaagag gtcacgcaga atgacggtac gacgacgatt 2940
gccaataacc ttaccagcac ggttcaggtg tttactgact ccgagtacca gctcccgtac 3000
gtcetegget cggegcatca gggatgecte ccgcegttec cagcagacgt cttcecatggte 3060
ccacagtatg gatacctcac cctgaacaac gggagtcagg cggtaggacg ctcttecttt 3120
tactgcctgg agtactttec ttectcagatg ctgcgtactg gaaacaactt tcagtttagce 3180
tacacttttg aagacgtgcc tttccacagce agctacgctc acagccaaag tctggaccgt 3240
ctcatgaatc ctctgatcga ccagtacctg tactatctga acaggacaca aacagccagt 3300
ggaactcagc agtctcggct actgtttagce caagctggac ccaccagtat gtctcttcaa 3360
gctaaaaact ggctgcctgg accttgctac agacagcagce gtctgtcaaa gcaggcaaac 3420
gacaacaaca acagcaactt tcecctggact ggtgccacca aatatcatct gaatggecgg 3480
gactcattgg tgaacccggg ccctgctatg geccagtcaca aggatgacaa agaaaagttt 3540
ttcceccatge atggaacccect gatatttggt aaagaaggaa caaatgccaa caacgcggat 3600
ttggaaaatg tcatgattac agatgaagaa gaaatccgca ccaccaatcc cgtggctacg 3660
gagcagtacg ggactgtgtc aaataatttg caaaactcaa acgctggtcc aactactgga 3720
actgtcaatc accaaggagc gttacctggt atggtgtggce aggatcgaga cgtgtacctg 3780
cagggaccca tttgggccaa gattcctcac accgatggac actttcatcce ttcectceccactg 3840
atgggaggtt ttgggctcaa acacccgcct cctcagatca tgatcaaaaa cactcccgtt 3900
ccagccaatc ctcccacaaa ctttagtgcg gcaaagtttg cttcecttcat cacacagtac 3960
tccacgggge aggtcagegt ggagatcgag tgggagetge agaaggagaa cagcaaacgce 4020
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tggaatcccg aaattcagta cacttccaac tacaacaaat ctgttaatgt ggactttact 4080
gtggacacta atggtgtgta ttcagagcct cgccccattg gcaccagata cctgactegt 4140
aatctgtaat tgcttgttaa tcaataaacc ggttaattcg 4180
<210> SEQ ID NO 13

<211> LENGTH: 5594

<212> TYPE: DNA

<213> ORGANISM: Human parvovirus B19

<400> SEQUENCE: 13

ccaaatcaga tgccgeecggt cgccgecggt aggcegggact tcecggtacaa gatggeggac 60
aattacgtca tttectgtga cgtcatttee tgtgacgteca ctteeggtgyg gcegggactte 120
cggaattagg gttggetetyg ggccagettyg cttggggttyg ccettgacact aagacaagcg 180
gegegecget tgtcecttagtg gcacgtcaac cccaageget ggcccagagce caaccctaat 240
tceggaagte ccgeccaccg gaagtgacgt cacaggaaat gacgtcacag gaaatgacgt 300
aattgtccge catcttgtac cggaagtcce gectaccgge ggcgaccgge ggcatctgat 360
ttggtgtctt cttttaaatt ttagcgggct tttttcececege cttatgcaaa tgggcagceca 420
ttttaagtgt ttcactataa ttttattggt cagttttgta acggttaaaa tgggcggagc 480
gtaggcgggyg actacagtat atatagcacg gcactgecge agetctttet ttetgggetg 540
ctttttectg gactttcttyg ctgttttttg tgagctaact aacaggtatt tatactactt 600
gttaacatac taacatggag ctatttagag gggtgcttca agtttcttet aatgttctgg 660
actgtgctaa cgataactgg tggtgctett tactggattt agacacttet gactgggaac 720
cactaactca tactaacaga ctaatggcaa tatacttaag cagtgtggcet tctaagettg 780
actttaccgg ggggccacta gecggggtget tgtacttttt tcaagtagaa tgtaacaaat 840
ttgaagaagg ctatcatatt catgtggtta ttggggggcce agggttaaac cccagaaacc 900
tcacagtgtg tgtagagggg ttatttaata atgtacttta tcaccttgta actgaaaatg 960

taaagctaaa atttttgcca ggaatgacta caaaaggcaa atactttaga gatggagagc 1020
agtttataga aaactattta atgaaaaaaa tacctttaaa tgttgtatgg tgtgttacta 1080
atattgatgg atatatagat acctgtattt ctgctacttt tagaagggga gcttgccatg 1140
ccaagaaacc ccgcattacc acagccataa atgacactag tagtgatgct ggggagtcta 1200
gcggcacagg ggcagaggtt gtgccaatta atgggaaggg aactaaggct agcataaagt 1260
ttcaaactat ggtaaactgg ttgtgtgaaa acagagtgtt tacagaggat aagtggaaac 1320
tagttgactt taaccagtac actttactaa gcagtagtca cagtggaagt tttcaaattc 1380
aaagtgcact aaaactagca atttataaag caactaattt agtgcctaca agcacatttc 1440
tattgcatac agactttgag caggttatgt gtattaaaga caataaaatt gttaaattgt 1500
tactttgtca aaactatgac cccctattag tggggcagca tgtgttaaag tggattgata 1560
aaaaatgtgg caagaaaaat acactgtggt tttatgggcc gccaagtaca ggaaaaacaa 1620
acttggcaat ggccattgct aaaagtgttc cagtatatgg catggttaac tggaataatg 1680
aaaactttcc atttaatgat gtagcaggga aaagcttggt ggtctgggat gaaggtatta 1740
ttaagtctac aattgtagaa gctgcaaaag ccattttagg cgggcaaccce accagggtag 1800
atcaaaaaat gcgtggaagt gtagctgtgce ctggagtacc tgtggttata accagcaatg 1860
gtgacattac ttttgttgta agcgggaaca ctacaacaac tgtacatgct aaagccttaa 1920

aagagcgaat ggtaaagtta aactttactg taagatgcag ccctgacatg gggttactaa 1980
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cagaggctga tgtacaacag tggcttacat ggtgtaatgc acaaagctgg gaccactatg 2040
aaaactgggc aataaactac acttttgatt tcecctggaat taatgcagat gccctcecacce 2100
cagacctcca aaccacccca attgtcacag acaccagtat cagcagcagt ggtggtgaaa 2160
gctcectgaaga actcagtgaa agcagctttt ttaacctcat caccccaggce gcctggaaca 2220
ctgaaacccce gecgctctagt acgcccatce ccgggaccag ttcaggagaa tcatttgtceg 2280
gaagctcagt ttcctccgaa gttgtagetg catcgtggga agaagcecttce tacacacctt 2340
tggcagacca gtttcgtgaa ctgttagttg gggttgatta tgtgtgggac ggtgtaaggg 2400
gtttacctgt gtgttgtgtg caacatatta acaatagtgg gggaggcttg ggactttgtce 2460
cccattgcat taatgtaggg gcecttggtata atggatggaa atttcgagaa tttaccccag 2520
atttggtgcg gtgtagctge catgtgggag cttctaatcce cttttetgtg ctaacctgcea 2580
aaaaatgtgc ttacctgtcect ggattgcaaa gctttgtaga ttatgagtaa agaaagtggc 2640
aaatggtggg aaagtgatga taaatttgct aaagctgtgt atcagcaatt tgtggaattt 2700
tatgaaaagg ttactggaac agacttagag cttattcaaa tattaaaaga tcactataat 2760
atttctttag ataatccecct agaaaaccca tcctcectetgt ttgacttagt tgctcegtatt 2820
aaaaataacc ttaaaaactc tccagactta tatagtcatc attttcaaag tcatggacag 2880
ttatctgacc acccccatge cttatcatce agtagcagtc atgcagaacc tagaggagaa 2940
aatgcagtat tatctagtga agacttacac aagcctgggc aagttagcgt acaactaccc 3000
ggtactaact atgttgggcce tggcaatgag ctacaagctg ggcccccgca aagtgctgtt 3060
gacagtgctg caaggattca tgactttagg tatagccaac tggctaagtt gggaataaat 3120
ccatatactc attggactgt agcagatgaa gagcttttaa aaaatataaa aaatgaaact 3180
gggtttcaag cacaagtagt aaaagactac tttactttaa aaggtgcagc tgcccctgtg 3240
gcccatttte aaggaagttt gccggaagtt cccgcttaca acgcctcaga aaaataccca 3300
agcatgactt cagttaattc tgcagaagcc agcactggtg caggaggggg tggcagtaat 3360
cctgtcaaaa gcatgtggag tgagggggcce acttttagtg ccaactctgt aacttgtaca 3420
ttttccagac agtttttaat tceccttatgac ccagagcacc attataaggt gttttctece 3480
gcagcaagca gctgccacaa tgccagtgga aaggaggcaa aggtttgcac aattagtcecce 3540
ataatgggat actcaacccc atggagatat ttagatttta atgctttaaa tttatttttt 3600
tcacctttag agtttcagca cttaattgaa aattatggaa gtatagctcc tgatgcttta 3660
actgtaacca tatcagaaat tgctgttaag gatgttacag acaaaactgg agggggggta 3720
caggttactg acagcactac agggcgccta tccatgttag tagaccatga atacaagtac 3780
ccatatgtgt taggacaagg tcaggatact ttagccccag aacttcctat ttgggtatac 3840
tttcecececte aatatgctta cttaacagta ggagatgtta acacacaagg aatctctgga 3900
gacagcaaaa aattagcaag tgaagaatca gcattttatg ttttggaaca cagttctttt 3960
cagcttttag gtacaggagg tacagcaact atgtcttata agtttcctece agtgccccca 4020
gaaaatttag agggctgcag tcaacacttt tatgaaatgt acaatccctt atacggatcce 4080
cgcttagggg ttcecctgacac attaggaggt gacccaaaat ttagatcttt aacacatgaa 4140
gaccatgcaa ttcagcccca aaacttcatg ccagggccac tagtaaactc agtgtctaca 4200
aaggagggag acagctctaa tactggagcet ggaaaagcect taacaggcect tagcacagge 4260

acctctcaaa acactagaat atccttacgce cctgggccag tgtcacagcce ataccaccac 4320



109

US 9,169,494 B2

110

-continued
tgggacacag ataaatatgt tccaggaata aatgccattt ctcatggtca gaccacttat 4380
ggtaacgctyg aagacaaaga gtatcagcaa ggagtgggta gatttccaaa tgaaaaagaa 4440
cagctaaaac agttacaggg tttaaacatg cacacctatt tccccaataa aggaacccag 4500
caatatacag atcaaattga gcgccceccta atggtgggtt ctgtatggaa cagaagagcce 4560
cttcactatg aaagccagct gtggagtaaa attccaaatt tagatgacag ttttaaaact 4620
cagtttgcag ccttaggagg atggggtttg catcagccac ctcctcaaat atttttaaaa 4680
atattaccac aaagtgggcc aattggaggt attaaatcaa tgggaattac taccttagtt 4740
cagtatgccg tgggaattat gacagtaact atgacattta aattggggcc ccgtaaagct 4800
acgggacggt ggaatcctca acctggagta tatcccecege acgcagcagg tcatttacca 4860
tatgtactat atgaccccac agctacagat gcaaaacaac accacaggca tggatacgaa 4920
aagcctgaag aattgtggac agccaaaagc cgtgtgcacc cattgtaaac actccccacce 4980
gtgccctcayg ccaggatgeg taactaaacg cccaccagta ccacccagac tgtacctgece 5040
ccetectgta cctataagac agecctaacac aaaagatata gacaatgtag aatttaagta 5100
cttaaccaga tatgaacaac atgttattag aatgttaaga ttgtgtaata tgtatcaaaa 5160
tttagaaaaa taaacatttg ttgtggttaa aaaattatgt tgttgcgctt taaaaattta 5220
aaagaagaca ccaaatcaga tgccgeeggt cgecgccggt aggcgggact tccggtacaa 5280
gatggcggac aattacgtca tttecctgtga cgtcatttcec tgtgacgtca cttecggtgg 5340
gcgggactte cggaattagg gttggctetg ggccagcecget tggggttgac gtgccactaa 5400
gacaagcgge gcegecgettg tcettagtgte aaggcaacce caagcaagcet ggeccagage 5460
caaccctaat tccggaagtc ccgcccaccg gaagtgacgt cacaggaaat gacgtcacag 5520
gaaatgacgt aattgtccgce catcttgtac cggaagtcec gectaccggce ggcgaccggce 5580
ggcatctgat ttgg 5594
<210> SEQ ID NO 14
<211> LENGTH: 5149
<212> TYPE: DNA
<213> ORGANISM: Minute virus of mice
<400> SEQUENCE: 14
atttttagaa ctgaccaacc atgttcacgt aagtgacgtyg atgacgcgeyg ctgcgegege 60
gectteggac gtcacacgte acttacgttt cacatggttg gtcagttcta aaaatgataa 120
geggttcagyg gagtttaaac caaggcgcga aaaggaagtg ggcgtggttt aaagtatata 180
agcaactact gaagtcagtt acttatcttt tctttcatte tgtgagtcga gacgcacaga 240
aagagagtaa ccaactaacc atggctggaa atgcttacte tgatgaagtt ttgggagcaa 300
ccaactggtt aaaggaaaaa agtaaccagg aagtgttcte atttgttttt aaaaatgaaa 360
atgttcaact gaatggaaaa gatatcggat ggaatagtta caaaaaagag ctgcaggagg 420
acgagctgaa atctttacaa cgaggagcgg aaactacttyg ggaccaaagce gaggacatgg 480
aatgggaaac cacagtggat gaaatgacca aaaagcaagt attcattttt gattctttgg 540
ttaaaaaatg tttatttgaa gtgcttaaca caaagaatat atttcctggt gatgttaatt 600
ggtttgtgca acatgaatgg ggaaaagacc aaggctggca ctgccatgta ctaattggag 660
gaaaggactt tagtcaagct caagggaaat ggtggagaag gcaactaaat gtttactgga 720
gcagatggtt ggtaacagcce tgtaatgtgce aactaacacc agctgaaaga attaaactaa 780
gagaaatagc agaagacaat gagtgggtta ctctacttac ttataagcat aagcaaacca 840
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aaaaagacta taccaagtgt gttctttttg gaaacatgat tgcttactat tttttaacta 900
aaaagaaaat aagcactagt ccaccaagag acggaggcta ttttcttage agtgactctg 960

gctggaaaac taacttttta aaagaaggcg agcgccatct agtgagcaaa ctatacactg 1020
atgacatgcg gccagaaacg gttgaaacca cagtaaccac tgcgcaggaa actaagcgcg 1080
gcagaattca aactaaaaaa gaagtttcta ttaaaactac acttaaagag ctggtgcata 1140
aaagagtaac ctcaccagag gactggatga tgatgcagcc agacagttac attgaaatga 1200
tggctcaacc aggtggagaa aacctgctga aaaatacgct agagatttgt acactaactce 1260
tagccagaac caaaacagca tttgacttaa ttttagaaaa agctgaaacc agcaaactaa 1320
ccaacttttc actgcctgac acaagaacct gcagaatttt tgcttttcat ggctggaact 1380
atgttaaagt ttgccatgct atttgctgtg ttttaaacag acaaggaggc aaaagaaata 1440
ctgttttatt tcatggacca gccagcacag gcaaatctat tattgcacaa gccatagcac 1500
aagcagttgg caatgttggt tgctataatg cagccaatgt aaactttcca tttaatgact 1560
gtaccaacaa gaacttgatt tgggtagaag aagctggtaa ctttggacag caagtaaacc 1620
agtttaaagc catttgctct ggtcaaacta ttcgcattga tcaaaaagga aaaggcagca 1680
aacagattga accaacacca gtcatcatga ccacaaatga gaacattaca gtggtcagaa 1740
taggctgcga agaaagacca gaacacactc aaccaatcag agacagaatyg cttaacatte 1800
atctaacaca taccttgcct ggtgactttg gtttggttga caaaaatgaa tggcccatga 1860
tttgtgcttg gttggtaaag aatggttacc aatctaccat ggcaagctac tgtgctaaat 1920
ggggcaaagt tcctgattgg tcagaaaact gggcggagcec aaaggtgcca actcctataa 1980
atttactagg ttcggcacgc tcaccattca cgacaccgaa aagtacgcct ctcagccaga 2040
actatgcact aactccactt gcatcggatc tcgaggacct ggctttagag ccttggagca 2100
caccaaatac tcctgttgceg ggcactgcag aaacccagaa cactggggaa gcectggttcca 2160
aagcctgecca agatggtcaa ctgagcccaa cttggtcaga gatcgaggag gatttgagag 2220
cgtgcttegg tgcggaaccyg ttgaagaaag acttcagcga geccgctgaac ttggactaag 2280
gtacgatggc gcctccagct aaaagagcta aaagaggtaa gggtttaagg gatggttggt 2340
tggtggggta ttaatgttta attacctgtt ttacaggcct gaaatcactt ggttttaggt 2400
tgggtgccte ctggctacaa gtacctggga ccagggaaca gcecttgacca aggagaacca 2460
accaatccat ctgacgccge tgccaaagag cacgacgagg cctatgatca atacatcaaa 2520
tctggaaaaa atccttacct gtacttcectct gctgctgatc aacgctttat tgaccaaacc 2580
aaggacgcca aagactgggg aggcaaggtt ggtcactact tttttagaac caagcgcgct 2640
tttgcaccta agcttgctac tgactctgaa cctggaactt ctggtgtaag cagagctggt 2700
aaacgcacta gaccacctgc ttacattttt attaaccaag ccagagctaa aaaaaaactt 2760
acttcttetg ctgcacagca aagcagtcaa accatgagtg atggcaccag ccaacctgac 2820
agcggaaacg ctgtccactce agctgcaaga gttgaacgag cagctgacgyg ccctggagge 2880
tctgggggtyg ggggctcectgg cgggggtggg gttggtgttt ctactgggte ttatgataat 2940
caaacgcatt atagattctt gggtgacggc tgggtagaaa ttactgcact agcaactaga 3000
ctagtacatt taaacatgcc taaatcagaa aactattgca gaatcagagt tcacaataca 3060
acagacacat cagtcaaagg caacatggca aaagatgatg ctcatgagca aatttggaca 3120

ccatggagct tggtggatgce taatgcttgg ggagtttgge tccagccaag tgactggcaa 3180
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tacatttgca acaccatgag

gtagtgctga aaactgttac

aatgacctta cagcttgecat

cctgcagcaa actcaatgga

ccatacaggt actatttttg

ggcacagttyg aacataatgt

attgagaaca cacaacaaat

tactactttyg acacaaattc

ggacagccte cactgetgte

gctcaaggga gcagacatgg

agaaccagac ctgctcaagt

getggaccat ttgetgecce

gccaatggca gtgttagata

ggaccagcac cagagcgcta

aaagatggtt ttattcaatc

acaaatgcaa accctattgg

tatggtccac taactgcatt

gacaaagaac tagatcttga

aaaaacaatyg cacctggaca

gatccaaacg gagccacact

aaactaacca tgagagcaaa

agtgctgaag acaatggcaa

ggaaacatgc agtctgtgec

accatgettt ttetttetgt

aatataatat tacgtataga

aataatagaa cctttggaat

gatcatgtat aatgaataaa

aagaagatca tgtataatga

cttgatgtta aggaccaaaa

ctattcagtyg aaccaactga

gatacatgtg ttcgctatga

accggcaaag ccggtetggt
aacacatgta tctcccacce
<210> SEQ ID NO 15
<211> LENGTH: 5106
<212> TYPE: DNA
<213> ORGANISM: Goose
<400> SEQUENCE: 15
ctcattggag ggttegtteg

tceggtcaca tgctteeggt

gtcacgtgtt tccggtcacy

ccagcttaac
agagcaagac
gatggttgca
aacacttggt
cgttgacaga
gatgggaaca
cacattgete
agttaaactc
aacctttect
aacaacacaa
aggattttgt
aaaagttcca
cagttatgge
cacatgggat
agcaccacta
gactaaaaat
ttcacaccca
acacaaacct
aatgttggtt
ttctagaatt
acttagagct
ctcatacatg
gcttataaca
acttcatata
tttaagaaat
aacaagatag
agggtggaag
ataaaagggt
aaataataaa
accattagta
gcgaactggt
tggttgagcg

tcccaccecta

parvovirus

ttcgaaccag
gacgcacatce

tgacttcegyg

ttggtatcac
ttaggaggtc
gtagactcaa
ttctaccect
gatctttcag
ccaaaaggaa
agaacagggyg
acacacacgt
gaagctgaca
atgggggtta
caaccacaca
gcagatatta
aaacagcatg
gaaacaagct
gttgttccac
gacattcatt
agtcctgtat
agacttcaca
agattaggac
gttacatacyg
aacaccactt
agtgtaacta
agacctgttyg
ttattaagac
agaataatat
ttagttggtt
ggtggttggt
ggaagggtgg
acttttttaa
ttactatgtt
actggttggt
caaccaacca

aaaacatagt

ccaatcaggyg

cggtgacgta

tcatgtgact

ttgatcaaga aatattcaat

aagctataaa aatatacaac

acaacatttt gccatacaca

ggaaaccaac catagcatca

tgacctacga aaatcaagaa

tgaattctca attttttacc

acgaatttgce cacaggtact

ggcaaaccaa ccgtcaactt

ctgatgcagg tacacttact

actgggtgag tgaagcaatc

atgactttga agccagcaga

ctcaaggagt agacaaagaa

gtgaaaattg ggcttcacat

ttggttcagg tagagacacc

caccactaaa tggcattcett

tttcaaatgt ttttaacagc

accctcaagg acaaatatgg

taactgctce atttgtttgt

caaacctaac tgaccaatat

gtacattttt ctggaaagga

ggaacccagt gtaccaagta

aatggttacc aactgctact

ctagaaatac ttactaacta

taataaagat acaacataga

ggtacttagt aactgttaaa

aatgttagat agaataagaa

aggttaatgt tagatagaat

ttggtaggta ttcccttaga

aactcaacca agactactgt

tttagggtgg gagggtggga

tgctctgete aaccaaccag

gtaccagtte gctcatageg

aatactaat

gagggggaag tgacgcaagt
gttceeggtea cgtgettect

tceggtgacyg tgtttecegge

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5149

60

120

180
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tgttaggttyg accacgcgca tgccgegegg tcagceccaat agttaagecyg gaaacacgte 240
accggaagte acatgaccgg aagtcacgtg accggaaaca cgtgacagga agcacgtgac 300
cggaactacg tcaccggatg tgcgtcaccg gaagcatgtyg accggaactt gcegtcactte 360
ccecteccct gattggetgg ttcgaacgaa cgaaccctece aatgagactce aaggacaaga 420
ggatattttyg cgcgccagga agtgacgtgce aatgccaccce tatataagcc aggaaacttce 480
cggtttagtt cattegttac tctgctetca gagagaacgg acctcaggtce ggagagatgg 540
cactttctag gecctecttcag atttcttctg ataaattcecta tgaagttatt attagattat 600
catcggatat tgatcaagat gtccceggte tgtctcttaa ctttgtagaa tggetttcta 660
ccggagtttyg ggageccacg ggcatctgga acatggagea tgtgaatcta ccgatggtga 720
ccttggcaga gaagatcaag aacattttca tacaaagatg gaatcagttc aaccaggacg 780
aaacggactt cttctttcaa ctggaagaag gcagtgagta cattcatctt cattgcetgta 840
ttgceccaggg caatgtacgg tecttttgtte tegggagata tatgtctcag ataaaagact 900
ctatcataag agatgtatat gaagggaaac aaatcaagat ccccgattgg tttgctatta 960

ctaaaaccaa gaggggagga cagaataaga ccgtgactge agcatacata ctgcattace 1020
ttattcctaa aaagcaacct gaactgcaat gggcctttac caatatgcct ttattcactg 1080
ctgctgctcet ttgtctgcaa aagcggcaag aattgctgga tgcatttcaa gaaagtgatt 1140
tggctgceccce tttacctgat cctcaagcat caactgtgge accgcttatt tceccaacagag 1200
cggcaaagaa ctatagcaac cttgttgatt ggctcattga aatggggata acatctgaga 1260
agcaatggct cactgagaac cgagagagct acagaagctt tcaagcaact tcecttcaaata 1320
atagacaagt gaaagctgca ctggaaaatg cccgtgctga aatgttattg acaaagactg 1380
caactgatta cctgatagga aaagaccctg tcctggatat aactaagaat agggtctatce 1440
aaattctgaa aatgaataac tacaaccctc aatacatagg aagtatcctg tgcggctggg 1500
tgaagagaga gttcaacaaa agaaacgcca tatggctcta cggacctgec accaccggga 1560
agaccaacat tgcagaagct attgcccatg ctgtaccctt ctatggctgt gttaactgga 1620
ctaatgagaa ctttcctttt aatgattgtg ttgataaaat gctgatttgg tgggaggagg 1680
gaaaaatgac taataaggtt gttgaatctg caaaagcaat tttgggaggg tctgctgtcce 1740
gggtagacca gaaatgtaaa ggatctgttt gtattgaacc tactcctgta attattacta 1800
gtaatactga tatgtgtatg attgttgatg gcaactctac tacaatggaa catagaatac 1860
cattagagga gcgtatgttt caaattgtcc tatcacataa attggagcct tettttggaa 1920
aaatttctaa aaaagaagtc agagaatttt tcaaatgggc caatgacaat ctagttcctg 1980
ttgtgtctga gttcaaagtc cgaactaatg aacaaaccaa cttgccagag cccgttectg 2040
aacgagcgaa cgagccggag gagcectecta agatctggge tectectact agggaggagt 2100
tagaagagct tttaagagcc agcccagaat tgttctcatc agtcgctcca attcecctgtga 2160
ctcctcagaa ctcecectgag cctaagagaa gcaggaacaa ttaccaggta cgctgcgett 2220
tgcatactta tgacaattct atggatgtat ttgaatgtat ggaatgtgag aaagcaaact 2280
ttcctgaatt tcaacctetyg ggagaaaatt attgtgatga acatgggtgg tatgattgtg 2340
ctatatgtaa agagttgaaa aatgaacttg cagaaattga gcatgtgttt gagcttgatg 2400
atgctgaaaa tgaacaataa agatgactca aagcagatat gtctactttt ttagattctt 2460

ttgaagagtg gtatgagact gcagccgcct cgtggcggaa tctgaaagct ggagccccte 2520
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agccaaaacc aaaccagcag tctcagtetg tgtctccaga cagagaaccce gaacgaaaag 2580
ataataatcg gggctttgta cttcctggct ataagtatct tgggcctggt aacggcctgg 2640
ataaaggcce acctgtcaat aaggcggaca gegtegeget tgaacacgac aaggectatg 2700
accagcagct taaagcggga gacaacccat atataaaatt caatcacgct gaccaggact 2760
ttatagatag cctccaagac gaccagtcat tcggaggtaa tcttggaaag gcectgtattte 2820
aggccaaaaa acgtatctta gagccatttg gcctagtaga agatcctgte aacacggcac 2880
ctgcaaaaaa aaatacaggg aagcttactg accattaccc ggtagttaag aagcctaaac 2940
ttaccgagga agtcagtgcg ggaggtggta gcagtgcegt acaagacgga ggagccaccyg 3000
cggagggcac cgaacctgtg gcagcatctg aaatggcaga gggaggaggce ggagetatgg 3060
gcgactctte agggggtgce gatggagtgg gtaatgccte gggaaattgg cattgcgatt 3120
cccaatggat gggaaacaca gtcatcacaa agaccaccag aacctgggtce ctgccaaget 3180
acaacaacca catctacaaa gcaattacca gcggaacctc tcaagatgca aatgtccagt 3240
atgcaggata cagtaccccc tgggggtact ttgatttcaa ccgcttccac tgccacttcet 3300
ccectagaga ctggcagaga cttatcaaca accattgggg aatcagaccce aagtctcectta 3360
aattcaagat cttcaatgtc caagtcaaag aagtcacaac gcaggatcag acaaagacca 3420
ttgcaaacaa tctcacctca acaattcaag tctttacgga tgatgagcat caactcccgt 3480
atgtcctggg ctcecggctacyg gaaggcacca tgccgcegtt cccgteggat gtectatgece 3540
tgccgecagta cgggtactgce acaatgcaca ccaaccagaa tggagcacgyg ttcaatgace 3600
gtagtgcatt ctactgctta gagtacttcc ctagtcagat gctaagaaca ggcaacaact 3660
ttgagttcac atttgacttt gaagaagttc ctttccatag catgttcgcet cattcacagg 3720
acttagacag gctgatgaac cccctagtgg atcaatacct ctggaatttc aatgaggtag 3780
acagcagcag aaatgctcaa tttaaaaagg ctgtgaaagg ggcttatggc accatgggcce 3840
gcaattggct gccaggacct aaattcctgg atcaaagagt tagggcctac acaggaggaa 3900
cagacaacta tgcaaactgg aacatctgga gtaatgggaa caaggtgaat ttgaaagaca 3960
gacagtatct cctacaaccc ggacctgtgt cagctactta cacagaaggg gaggcttcca 4020
gcctteccage tcaaaatatt ttagggatag ctaaagatcc atacagatca ggcagcacta 4080
cagcaggaat aagtgacatt atggtcacgg aagaacaaga agtagcacct acaaatggag 4140
tagggtggaa accatatggt aggactgtaa cgaatgaaca aaacactact acagctccta 4200
caagttcaga tctggatgtt cttggagctt taccaggaat ggtttggcag aacagggata 4260
tatatctgca gggacctatt ggggcaaaaa taccgaagac tgatggtaaa ttccatcctt 4320
ctccgaatct cggaggattt ggcctgcaca atccaccacce gcaggtgttce atcaagaata 4380
caccagtgcce tgcagaccct ccagtagaat acgtgcacca gaagtggaat tcectacataa 4440
cccagtactce tacgggccag tgtacagtag agatggtgtg ggagctgaga aaagagaatt 4500
caaagagatg gaacccagaa atccagttca ccagtaattt cagtaacaga acaagcataa 4560
tgtttgcacc taatgaaact ggtggatatg tagaagatag attgattgga accagatatc 4620
taactcaaaa tctgtaaatt ctgtgtaaaa attcaaataa agcacttcct ggcgcgcaaa 4680
atatcctett gtccttgagt ctcattggag ggttegtteg ttcgaaccag ccaatcaggg 4740
gagggggaag tgacgcaagt tccggtcaca tgcttccggt gacgcacatc cggtgacgta 4800
gttceggteca cgtgcttect gtcacgtgtt teccggtcacyg tgacttcecgg tcatgtgact 4860
tceggtgacg tgtttccgge ttaactattg ggctgaccge gegcatgcge gtggtcaacce 4920
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taacagccgyg aaacacgtca
gtgacaggaa gcacgtgacc
ccggaacttyg cgtcacttee
atgaga

<210> SEQ ID NO 16
<211> LENGTH: 4432
<212> TYPE: DNA
<213> ORGANISM: Snake
<400> SEQUENCE: 16
cgceccacce ctagtgateg
getgecgage ttegetegge
cgagtgeect gctcaacggyg
ggacatgtct ttgagcaagt
cgcaaagcat tttgggtagt
taattttaat aggaatttta
acaataacaa cttgttggat
ggcctgagga atatttaace
taagtgaaat tcggagattc
gtcctactge tggttaccac
cttatggaag aaaggtcaat
atccagaaga agtcatcagt
gagtcattca cctagagtct
ccaattatac cgaggaagga
cgaatatcegt cgcttggaag
ctgttectaa gcaaccagag
gaacccgeca ttttatggaa
gagaattctyg ccacgccaac
ctgggcagat taaaagagcg
cagaggatta cctgacaaca
acaagattat gaaactgaat
ggacctgcaa gaactttgge
gcaaaaccat catcgctcaa
ggactaatga aaactttcce
agggcaagat gacaaacaaa
tacctgtaga catcaaaggc
ctagcaatac taacatgtgt
aacccctaga ggaacgcatg
gcaagatcac agaagaggaa

aagttccaca tcagttcaga

cgaaagctca ttetteggat

ccggaagtca
ggaactacgt

ceccteceety

parvovirus

cgegegetet
aggccccaag
ttttttggtyg
ccatataagg
caccatgaat
accatggegt
gaagatagat
agtgaagatg
tttggaaagyg
atgcatgttt
gaactggett
acccattatg
tatttgaaga
gactataaaa
ccattegtge
aatccggegy
accatcgact
cgcectttgt
ctggaccagg
gaagaggatg
cgctatgatce
aagagaaaca
gctattgcac
ttctgtaact
atggtggaga
aaaccegetyg
caagtatatg
tttatgttca
gtcaaacagt
gtgcctacca

gagccgecaa

catgaccgga

caccggatgt

attggctggt

ctettgggge

agagagcgeg

ggcggagcaa

agttcegeeg

aaaaaggaca

tttacgaggt

atcagccaga

ccagetttat

aactacaatg

tgttgaacca

gecegtatagt

ttaaaagcaa

actacttttt

dagaggaaga

ggaatctcat

gagacggace

ggttggtgaa

acctgtctat

cgaaacacat

tgatcgaacc

cagaactagc

ccatctgget

atgctgttaa

gtccagggaa

cggctaaatg

aaatgtgtcc

atggtaatag

gacttaatac

ttattacctg

caggagagta

aagagaaggt

agtcacgtga ccggaaacac

gegtcacegg aagcatgtga

tcgaacgaac gaacccteca

ctgacggecyg aaggccgtca

cgcgatcact aggggtgggg

tgacgtcage ggacatgtct

gatatgcaaa tgagcaatcg

gcaagaaaga tgacgcccca

tgtgtttegt ttgccaagag

gttgaaagaa gaagatgact

cggactageg tatgetgtge

gtttgeccag gttgaatggt

tcctaagetyg agtaaccaga

cgataccttt ggcctaatta

ctatggacat aaaaaggtga

cagaaagact ttagctccte

agtcgtgetyg tgggcattta

caagagatcg gagctagcega

ggcacctega gtgactgcag

acatggaatt actacagaac

getggettet acttegggtyg

gatgaccage accatgtcag

acctactgaa aatagaatct

agctgetete ttectacgget

gtatggtcca gctactaccg

actgtttgct ggtgttaatt

actgcttatc tggtgggagg

tatactgggg ggatctgetg

tcaaacaccce tgtattatta

ttctagettt gagcaccaag

taaactgcca tcgacctttyg

ggggaggagce ttaaaggtte
taaaaggcca gccceccgagyg

cgcegegtatt gatgactcete

4980

5040

5100

5106

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860
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taaccaggta tgttaacaat attgatgagt cagctaccag tagagaaatg tttctagaga 1920
ttgctaatac taatcaatgt atgttgcatc attgcttttc ttgtaccgaa tgttatcctg 1980
aattgcttga tgacatggac aaggaacaat aaacttactg ataacagata tggattttct 2040
cgatgatttc tttgcagata aatataaaga gactgttaac gaactcggta aaccggtcaa 2100
tcctaaacct gtaaaacaca ttagcgaagce tcactcgcaa cctggcagca ggaggggcett 2160
tgtggtgcct gggtatcggt atcttgggcce tggtaatage ttggaccgtg gaaagcccegt 2220
taacaaagca gacgaggctg ctaaaaagca cgatcaagaa tacgatcaac agcttaaagce 2280
gggagacaat ccctacataa aatataatca cgcggacgaa cagttccaga aagacctaca 2340
aggtgatacc agtctagccg gcaacgcggce taacgctcecta tttcaaggca aaaagactct 2400
actagcgeccce cttggcctag tagagaccce tgtcggcaaa acgtctgaaa agcacaaatt 2460
agacgaatac tatcctaaag ctaaaaaggc caaacaaggce ttgcagatac cagctccace 2520
taaaggcgga gaagaagaag ctacatcgtce acaatctgga gggagcccag caggttccga 2580
tactagcggce acatctgtca tggctacagg aggaggcggt ccgatggcag acgataacca 2640
gggcgccgag ggagtgggta attcctcagg tgattggcat tgcgatacca agtggatggg 2700
agaccacgtc attacaaagt caaccagaac ttgggtgctc cccacttacg ggaatcatct 2760
ctacgggcct atcaactttg acggcaccac aggttcgggt gctaatgcag cctatgcagg 2820
atacaagact ccctgggggt actttgactt caatcgattc cattgccact tetccccecg 2880
agactggcaa agactcatca acaaccacac aggcatcagg ccgaaaggac tcaaaatcaa 2940
agtctttaac gtccaagtca aagaagttac aacacaagat tcaacgaaaa caattgccaa 3000
caatctcacc agcaccgtac agatctttgc ggacgagaac tacgacttac catatgtatt 3060
aggcagtgct acacaaggca catttcctce atttcccaat gatgtattta tgttaccaca 3120
atatgcttat tgtacacttc aaggaaattc ggggaaattt gtagatagaa gtgcctttta 3180
ttgtttagaa tattttcctt cacaaatgct gagaacagga aacaattttg agttccagtt 3240
taaatttgaa gaagttccct ttcattctgg atgggcacag agtcaaagcc tagacagatt 3300
gatgaatcecg ttgcttgatc aatatctgat aggagactat ggaacagatg catcaggaaa 3360
ccttatttat cacagagctyg gtccaaatga tttgaatgaa ttctacaaga attgggcacc 3420
tgcaccctat gaatgtatcc agaatattaa cagcagtgat aataccaaga atgctaattce 3480
tataaatggt tcaaattcta ccaacaaatg gggactacaa ggaagacaag catgggatgc 3540
tccaggattt gttcaagcta gtacctatga aggtgcagca gcaggacaat ctcttcecttaa 3600
tggcgtactt actttcgata aaagttcagc tactacttca tctccagctg ctactgcagt 3660
aaacagaaca attgaagacg aaatacaggg taccaataat tttggtaatg ctagaaataa 3720
cattgttgct atcaatcaac aaacgaaagg aacaaatcca acaacaggta gtacatctca 3780
atttgagaca atgccaggta tggtgtggtc taatagagac atttacttac aggggcctat 3840
ttgggctaaa attccaaata cagatggaca ttttcatcct tctcccagaa tgggtggttt 3900
tggattaaaa catcctcecge ctatgattct gatcaaaaat acaccagttc ctgctgatcce 3960
tccaactacc ttcaatccaa tgccacagac tagtttcatt actgaataca gtacaggaca 4020
agtaactgtt gaaatgttgt gggaggtaca gaaagaatcc tccaaaagat ggaatccaga 4080
agtacagttt acttccaatt ttggaacttc agatccagct gttgatggaa taccgtttgg 4140
aattaataat ttgggtactt atgttgaatc tagacctatt ggaactcgtt atatttctaa 4200

acacttgtaa ataataaaaa ttgtcaaatt tgcactaaga attgttgtca cgtggttgtt 4260
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tacatgcttyg ctaaaacacg cccaccaaaa aaccegttga gecagggcact cgecccaccce
ctagtgatcg cgcgegetet ctettgggge ctgecgageg aageteggea getgacggece
ttceggeegte aggccccaag agagagegeg cgegatcact aggggtgggg cg

<210> SEQ ID NO 17

<211> LENGTH: 165

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 17

aggaacccct agtgatggag ttggccacte cctetetgeg cgetegeteg ctcactgagg
gegggegace aaaggtcegec cgageccgge cctttgggee gggeccctca gtgagegage
gagcgegeag agagggagtg gccaactcca tcactagggg ttect

<210> SEQ ID NO 18

<211> LENGTH: 198

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 18

tacaaaacct ccttgettga gagtgtggea ctetececcee tgtegegtte getegetege
tggctegttt gggggggcga cggeccaaag ggecgtegte tggecagetcet ttgagetgece
accccoccaa acgagecage gagcgagega acgcgacagg ggggagagtyg ccacactcete
aagcaaggag gttttgta

<210> SEQ ID NO 19

<211> LENGTH: 189

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 19

aggaacccct agtgatggag ttggccacte ccteeccect gtegegtteg cgegeteget
cgctcactga gggcegggega ccaaaggteg ccegageceg gecetttggg cegggecect

cagtgagcga gcgagegege gaacgcgaca ggggggaggg agtggecaac tccatcacta

ggggttect

<210> SEQ ID NO 20

<211> LENGTH: 190

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 20

tacaaaacct ccttgettga gagtgtggea ctetececcee tgtegegtte gegegetege
tcgetcactyg agggegggeg accaaaggte geccgagecce ggcectttgg gecgggeccce
tcagtgagceg agcgagegeg cgaacgcgac aggggggaga gtgccacact ctcaagcaag

gaggttttgt

<210> SEQ ID NO 21

4320

4380

4432

60

120

165

60

120

180

198

60

120

180

189

60

120

180

190
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<211> LENGTH: 196

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 21

aggaacccct agtgatggag ttggccacte ccteeccect gtegegtteg ctegeteget

ggctegttty ggggggcgac ggcccaaagyg gecegtegtet ggeagetcett tgagetgeca
cccccccaaa cgagecageg agcgagegaa cgegacaggg gggagggagt ggccaactcece
atcactaggyg gttcct

<210> SEQ ID NO 22

<211> LENGTH: 170

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 22

tacaaaacct ccttgettga gagtgtggea ctetetetge gegetegete getcactgag

ggcgggcegac caaaggtcge cecgacgeccg gecctttggg cegggeggeco ctecagtgage
gagcgagege gcagagagag tgccacactce tcaagcaagg aggttttgta

<210> SEQ ID NO 23

<211> LENGTH: 164

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 23

aggaacccct agtgatggag tggecctece tcetetgegeg ctegeteget cactgaggge
gggcgaccaa aggtcegeceg acgeceggece ctttgggeeg ggeggeccte agtgagegag
cgagegegca gagagggagg gccactecat cactaggggt tect

<210> SEQ ID NO 24

<211> LENGTH: 202

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 24

tacaaaacct ccttgettga gagtgttgga cactctecee cetgtegegt tegetegete

getggetegt ttggggggge gacggceccaa agggcecgteg tetggeaget ctttgagetg
ccacceccce aaacgageca gcgagcegage gaacgcgaca ggggggagag tgtccaacac

tctcaagcaa ggaggttttg ta

<210> SEQ ID NO 25

<211> LENGTH: 161

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 25
aggaacccct agtatggagt tggcecactce attctgegeg ctegeteget cactgaggge

gggcgaccaa aggtcegeceg agcccggece tttgggecegg geccctcagt gagegagega

60

120

180

196

60

120

170

60

120

164

60

120

180

202

60

120
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gegegeagaa tggagtggec aactccatac taggggttee t

<210> SEQ ID NO 26

<211> LENGTH: 202

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 26

tacaaaacct ccttgettgg agagtgtgge actcteecee cetgtegegt tegetegete
getggetegt ttggggggge gacggceccaa agggcecgteg tetggeaget ctttgagetg
ccacceecce aaacgageca gcgagcegage gaacgcgaca gggggggaga gtgccacact
ctccaagcaa ggaggttttg ta

<210> SEQ ID NO 27

<211> LENGTH: 155

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 27

aggaacccct agtgctggag ttggecacte cegegegete getegetcac tgagggeggg
cgaccaaagg tcgcccgage ceggeccttt gggecgggece cetcagtgag cgagegageg
cgegggagtyg gccaacteca geactagggg ttect

<210> SEQ ID NO 28

<211> LENGTH: 153

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 28

aggaacccct agtggagttg gecactecte tgegegeteg ctegetcact gagggeggge
gaccaaaggt cgcccgagec cggecctttyg ggecgggece ctcagtgage gagegagege
gcagaggagt ggccaactcc actaggggtt cct

<210> SEQ ID NO 29

<211> LENGTH: 182

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 29

aggaacccct agtgatggag ttggccacte cctecacgeg ttetgegege tegetegete
actgagggceyg ggcgaccaaa ggtcegecega cgeceggece tttgggeegg geggecctca

gtgagcgage gagcegcgcag aacgcgtgga gggagtggece aactccatca ctaggggtte

ct

<210> SEQ ID NO 30

<211> LENGTH: 161

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

161

60

120

180

202

60

120

155

60

120

153

60

120

180

182
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<400> SEQUENCE: 30
aggaacccct agtggatgga gttggecact ccctectetg cgegeteget cgetcactga

gggcegggega ccaaaggteg cecgageccg gecectttggg cegggeccct cagtgagega

gecgagegege agaggagtgg ccaactccac taggggttece t

<210>
<211>
<212>
<213>
<220>
<223>

<400>

aggaacccct agtgatggag ttggccacte cctecacgeg ttetgegege tegetegete
actgagggceyg ggcgaccaaa ggtcegecega cgeceggece tttgggeegg geggecctca

gtgagcgage gagcegcgcag aacgcgtgga gggagtggece aactccatca ctaggggtte

ct

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 31

LENGTH: 182

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Chimeric ITR sequence

SEQUENCE: 31

SEQ ID NO 32

LENGTH: 177

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Chimeric ITR sequence

SEQUENCE: 32

aggaacccct agtcegtgatg gagttggeca ctecctecacg tetgegeget cgetegetca
ctgagggegyg gcgaccaaag gtegeccgag cceggeectt tgggeeggge ccectcagtga

gegagegage gegcagacgt gagggagtgg ccaactccat cacgactagg ggttect

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 33

LENGTH: 177

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 33

aggaacccct agtgatggag ttggccacte ccteeccect gtegegtteg cgegeteget

cgctcactga gggcegggega ccaaaggteg ccegageceg gecetttggg cegggecect

cagtgagcga gcgagegege agagagggag tggccaacte catcactagg ggttect

<210> SEQ ID NO 34
<211> LENGTH: 173

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 34

tacaaaacct ccttgettga gagtgtggea ctettetget cgetegetgg ctegtttggg
ggggcgacgg cccaaagggce cgtegtetgyg cagetcetttg agetgecacce cccccaaacyg
agccagcgag cgagcagaga gagtgccaca ctctcaagca aggaggtttt gta

<210> SEQ ID NO 35

<211> LENGTH: 194

<212> TYPE: DNA
<213> ORGANISM: Artificial

60

120

161

60

120

180

182

60

120

177

60

120

177

60

120

173
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<220> FEATURE:
<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 35

tacaaaacct ccttgcttag agtgtggcac tcteccectyg tegegttege tegetegetg 60
getegtttygyg gggggcgacyg gcccaaaggg cegtegtetg geagetettt gagetgecac 120
ccececaaac gagcecagcga gcgagcgaac gegacagggg gagagtgeca cactctaage 180
aaggaggttt tgta 194
<210> SEQ ID NO 36

<211> LENGTH: 206

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 36

tacaaaacct ccttgettga gagagtgtgg cactctctece cecectgtege gttegetege 60
tegetggete gtttgggggyg gecgacggecce aaagggccgt cgtetggeag ctetttgage 120
tgccacccee ccaaacgagce cagcgagcga gogaacgcga caggggggayg agagtgccac 180
actctctcaa gcaaggaggt tttgta 206
<210> SEQ ID NO 37

<211> LENGTH: 210

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 37

tacaaaacct ccttgettga gagtgtggea ctectacgegt ccccectgte gegttegete 60
getegetgge tegtttgggyg gggcgacgge ccaaagggee gtegtetgge agetcetttga 120
getgecacee ceccaaacga gccagcegage gagcgaacge gacagggggce gegtggagag 180
tgccacactc tcaagcaagg aggttttgta 210
<210> SEQ ID NO 38

<211> LENGTH: 227

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 38

tacaaaacct ccttgcttga gagtgtggca ctetcacgeg tagatctaga cccectgteg 60
cgttegeteg ctegetgget cgtttggggg ggcgacggece caaagggecyg tcegtetggea 120

getetttgag ctgccaccee cccaaacgag ccagcgageg agcgaacgeyg acagggggte 180

tagatctacg gtgagagtgc cacactctca agcaaggagg ttttgta 227

<210> SEQ ID NO 39

<211> LENGTH: 198

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 39

tacaaaacct ccttgettga gagtgtggea cteteceege tegetegete getegetege 60
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tggctegttt gggggggcga cggeccaaag ggecgtegte tggecagetcet ttgagetgece
acccceccaa acgagecage gagcgagega gcgagegage ggggagagtg ccacactcete
aagcaaggag gttttgta

<210> SEQ ID NO 40

<211> LENGTH: 198

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 40

tacaaaacct ccttgettga gagtgtggea ctetececcag ctaagatgca getcegetege
tggctegttt gggggggcga cggeccaaag ggecgtegte tggecagetcet ttgagetgece
acccceccaa acgagecage gagcgagetg catcttaget ggggagagtg ccacactcete
aagcaaggag gttttgta

<210> SEQ ID NO 41

<211> LENGTH: 181

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 41

aggaacccct agtgatggag ttggccacte cctetetget cgetegegeg ctegeteget
cactgagggce gggcgaccaa aggtcgeceg ageccggece tttgggeegg geccctcagt
gagcgagega gegegcegage gagcagagag ggagtggeca actccatcac taggggttec
t

<210> SEQ ID NO 42

<211> LENGTH: 198

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 42

tacaaaacct ccttgettga gagtgtggea ctetecccee tgtegegtte getcagetaa
gatgcagttt gggggggcga cggcccaaag ggccgtegte tggcagetet ttgagetgec
acccccccaa actgcatett agetgagega acgegacagg ggggagagtyg ccacactcete
aagcaaggag gttttgta

<210> SEQ ID NO 43

<211> LENGTH: 180

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:
<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 43

aggaacccct agtgatggag ttggccacte cctetetget cgetegegeg ctcaagatge

actgagggcg ggcgaccaaa ggtcgeccga geccggeccet ttgggecggg cccectcagtt

gecatcttgag cgegegageg agcagagagyg gagtggccaa ctecatcact aggggttect

<210> SEQ ID NO 44
<211> LENGTH: 197

120

180

198

60

120

180

198

60

120

180

181

60

120

180

198

60

120

180
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<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 44

tacaaaacct ccttgettga gagtgtggea ctetececcee tgtegegtte getegetege
tggctegttt gggggggegyg gegaccaaag gtegecegag cecggeccett tgggecggge
ccececccaaa cgagecageg agcgagegaa cgegacaggg gggagagtge cacactctca
agcaaggagg ttttgta

<210> SEQ ID NO 45

<211> LENGTH: 135

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 45

aggaacccct agtgatggag ttggccacte cctetetgeg cgetegeteg ctcactgagg
cggeectttyg ggccgectca gtgagegage gagegegeag agagggagtyg gccaactcca
tcactagggg ttecct

<210> SEQ ID NO 46

<211> LENGTH: 153

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 46

aggaacccct agtgatggag ttggggtetg cgegegeteg ctegetcact gagggeggge
gaccaaaggt cgcccgagec cggecctttyg ggecgggece ctcagtgage gagegagege
gegcagacce caactccatce actaggggtt cct

<210> SEQ ID NO 47

<211> LENGTH: 164

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 47

aggaacccct agtgatggag ttgggactce ctetetgege getegetege tcactgaggg
cgggegacca aaggtecgece gageccggee ctttgggeeg ggccccteag tgagegageg
agcgcgcaga gagggagtcce ccaactcecat cactaggggt tect

<210> SEQ ID NO 48

<211> LENGTH: 159

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:
<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 48
aggaacccct agtgatggag ttggggttaa ctetgegege tegetegete actgagggeg
ggcgaccaaa ggtcgcccga geceggeoct ttgggeeggg cecctcagtyg agegagegag

cgcegcagagt taaccccaac tccatcacta ggggttect

60

120

180

197

60

120

135

60

120

153

60

120

164

60

120

159
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<210> SEQ ID NO 49

<211> LENGTH: 157

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 49

aggaacccct agtgatggag ttggtcccte tetgegeget cgetcegetca ctgagggegg
gegaccaaag gtcegeccgag cecggecctt tgggeceggge cectcagtga gegagegage
gegcagagag ggaccaactc catcactagg ggttect

<210> SEQ ID NO 50

<211> LENGTH: 165

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 50

aggaacccct agtgatggag ttggggttaa ccectetgeg cgetegeteg ctcactgagg
gegggegace aaaggtcegec cgageccgge cctttgggee gggeccctca gtgagegage
gagcgegeag aggggttaac cccaactcca tcactagggg ttect

<210> SEQ ID NO 51

<211> LENGTH: 172

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 51

aggaacccct agtgatggag ttggccacte cctetteget cgetegetgg ctegtttggg
ggggcgacgg cccaaagggce cgtegtetgyg cagetcetttg agetgecacce cccccaaacyg
agccagegag cgagcgaaga gggagtggee aactccatca ctaggggtte ct

<210> SEQ ID NO 52

<211> LENGTH: 181

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric ITR sequence

<400> SEQUENCE: 52

aggaacccct agtgatggag ttggggttaa ccccactcece tetetgegeg ctegeteget
cactgagggce gggcgaccaa aggtcgeceg ageccggece tttgggeegg geccctcagt

gagcgagega gegcegcagag agggagtggyg gttaacccca actccatcac taggggttec

t

<210> SEQ ID NO 53

<211> LENGTH: 621

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric Rep protein sequence

<400> SEQUENCE: 53

Met Ala Thr Phe Tyr Glu Val Ile Val Arg Val Pro Phe Asp Val Glu
1 5 10 15

60

120

157

60

120

165

60

120

172

60

120

180

181
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-continued

140

Glu

Gln

Glu

Tyr

65

Gln

Thr

Arg

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Ser

Ile

Pro

Asn

305

Thr

Thr

Phe

Cys

Lys

385

Ile

Thr

His

Ile

Gln

50

Glu

Phe

Thr

Glu

Asn

130

Lys

Gln

Ala

Thr

Asn

210

Glu

Trp

Asn

Met

Val

290

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu

Trp

35

Pro

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Ser

Ser

275

Glu

Tyr

Lys

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

Pro

20

Glu

Gln

Asn

Lys

Val

100

Leu

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser
420

Glu

Gly

Leu

Leu

Lys

Gly

Lys

Ile

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys
405

Asn

His

Ile

Pro

Thr

Phe

70

Glu

Ser

Gln

Val

Glu

150

Gln

Leu

Gln

Pro

Trp

230

Asp

Gln

Lys

Ser

Gln

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Ser

Pro

Val

55

Ser

Ser

Met

Arg

Thr

135

Cys

Trp

Thr

Thr

Val

215

Leu

Gln

Ile

Thr

Ser

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Asp

Glu

40

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

Ser

25

Ser

Asp

Ala

Phe

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Ala

Thr

Glu

345

Asn

Trp

Ile

Ala

Cys
425

Leu

Phe

Asp

Arg

Pro

His

Gly

Arg

Arg

Pro

Thr

170

Lys

Gln

Ser

Lys

Tyr

250

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln
410

Ala

Gln

Val

Leu

Ile

Glu

75

Met

Arg

Gly

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly
395
Ile

Val

Asp

Asp Trp Val Thr

Asn

Arg

60

Ala

His

Phe

Ile

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Lys

300

Phe

Leu

Ala

Phe

Gly

380

Gly

Asp

Ile

Arg

Leu

45

Arg

Leu

Val

Leu

Glu

125

Ala

Leu

Glu

Val

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Met

30

Thr

Val

Phe

Leu

Ser

110

Pro

Gly

Leu

Gln

Ala

190

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Thr

350

Phe

Met

Lys

Thr

Gly
430

Phe

Leu

Phe

Phe

Val

Gln

Thr

Gly

Pro

Tyr

175

Gln

Gln

Arg

Glu

Ala

255

Gly

Gln

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro
415

Asn

Lys

Gly

Val

Leu

Val

80

Glu

Ile

Leu

Gly

Lys

160

Leu

His

Asn

Tyr

Lys

240

Ala

Lys

Gln

Leu

Ala

320

Ala

Pro

Asp

Ala

Arg
400
Val

Ser

Phe
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-continued

142

Glu

Glu

465

Glu

Pro

Ala

Arg

Phe

545

Phe

Ser

Ile

Leu

<210>
<211>
<212>
<213>
<220>
<223>

Leu

450

Val

His

Ser

Gln

Tyr

530

Pro

Thr

Gln

His

Val
610

435

Thr

Lys

Glu

Asp

Pro

515

Gln

Cys

His

Pro

His

595

Asn

Arg

Asp

Phe

Ala

500

Ser

Asn

Arg

Gly

Val

580

Ile

Val

PRT

<400> SEQUENCE:

Met

1

Glu

Gln

Glu

Tyr

65

Phe

Thr

Glu

Asn

Lys
145

Gln

Ala

Ala

His

Ile

Gln

50

Glu

Glu

Gly

Lys

Trp

130

Val

Pro

Cys

Thr

Leu

Trp

35

Pro

Trp

Lys

Val

Leu

115

Phe

Val

Glu

Leu

Phe

Pro

20

Glu

Gln

Asn

Gly

Lys

100

Ile

Ala

Asp

Leu

Asn

Arg Leu

Phe Phe
470

Tyr Val
485

Asp Ile

Thr Ser

Lys Cys

Gln Cys

550
Gln Lys
565
Ser Val

Met Gly

Asp Leu

SEQ ID NO 54
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

620

54

Tyr Glu

Gly Ile

Leu Pro

Leu Thr

Lys Phe
70

Glu Ser
85

Ser Met

Gln Arg

Val Thr

Glu Cys
150

Gln Trp
165

Leu Thr

Asp

455

Arg

Lys

Ser

Asp

Ser

535

Glu

Asp

Val

Lys

Asp
615

Val

Ser

Pro

Val

55

Ser

Tyr

Val

Ile

Lys

135

Tyr

Ala

Glu

440
His

Trp

Lys

Glu

Ala

520

Arg

Arg

Cys

Lys

Val

600

Asp

Ile

Asp

Glu

40

Ala

Lys

Phe

Leu

Tyr

120

Thr

Ile

Trp

Arg

Asp

Ala

Gly

Pro

505

Glu

His

Met

Leu

Lys

585

Pro

Cys

Val

Ser

25

Ser

Asp

Gln

His

Gly

105

Arg

Arg

Pro

Thr

Lys

Phe

Lys

Gly

490

Lys

Ala

Val

Asn

Glu

570

Ala

Asp

Ile

Arg

10

Phe

Asp

Arg

Glu

Met

90

Arg

Gly

Asn

Asn

Asn
170

Arg

Gly

Asp

475

Ala

Arg

Ser

Gly

Gln

555

Cys

Tyr

Ala

Phe

Val

Val

Leu

Ile

Ser

75

His

Phe

Ile

Gly

Tyr

155

Met

Leu

Lys

460

Lys

Val

Ile

Met

540

Asn

Phe

Gln

Cys

Glu
620

Pro

Asp

Asn

Arg

60

Lys

Val

Leu

Glu

Ala

140

Leu

Glu

Val

445

Val

Val

Lys

Arg

Asn

525

Asn

Ser

Pro

Lys

Thr

605

Gln

Phe

Trp

Leu

45

Arg

Phe

Leu

Ser

Pro

125

Gly

Leu

Gln

Ala

Thr

Val

Arg

Glu

510

Tyr

Leu

Asn

Val

Leu

590

Ala

Asp

Val

Thr

Val

Phe

Val

Gln

110

Thr

Gly

Pro

Tyr

Gln

Lys

Glu

Pro

495

Ser

Ala

Met

Ile

Ser

575

Cys

Cys

Val

15

Thr

Leu

Phe

Val

Glu

95

Ile

Leu

Gly

Lys

Leu
175

His

Gln

Val

480

Ala

Val

Asp

Leu

Cys

560

Glu

Tyr

Asp

Glu

Gly

Val

Leu

Gln

80

Thr

Arg

Pro

Asn

Thr

160

Ser

Leu
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-continued

144

Thr

Asn

Glu

225

Trp

Asn

Met

Gly
305
Lys

Thr

Tyr

Thr

Leu

Ser

Gln

Tyr

Pro

545

Thr

Gln

His

Ser

210

Leu

Ile

Ser

Ser

Glu

290

Tyr

Lys

Gly

Gly

Asp

370

Val

Gln

Thr

Phe

Thr

450

Lys

Glu

Asp

Pro

Gln

530

Cys

His

Pro

His

Val

195

Asp

Val

Gln

Arg

Leu

275

Asp

Asp

Phe

Lys

Cys

355

Lys

Glu

Lys

Ser

Glu

435

Arg

Asp

Phe

Ala

Ser

515

Asn

Arg

Gly

Val

Ile
595

180

Ser

Ala

Gly

Glu

Ser

260

Thr

Ile

Pro

Gly

Thr

340

Val

Met

Ser

Cys

Asn

420

His

Arg

Phe

Tyr

Asp

500

Thr

Lys

Gln

Gln

Ser
580

Met

Gln

Pro

Trp

Asp

245

Gln

Lys

Ser

Gln

Lys

325

Asn

Asn

Val

Ala

Lys

405

Thr

Gln

Leu

Phe

Val

485

Ile

Ser

Cys

Cys

Lys

565

Val

Gly

Thr

Val

Leu

230

Gln

Ile

Thr

Ser

Tyr

310

Arg

Ile

Trp

Ile

Lys

390

Ser

Asn

Gln

Asp

Arg

470

Lys

Ser

Asp

Ser

Glu

550

Asp

Val

Lys

Gln

Ile

215

Val

Ala

Lys

Ala

Asn

295

Ala

Asn

Ala

Thr

Trp

375

Ala

Ser

Met

Pro

His

455

Trp

Lys

Glu

Ala

Arg

535

Arg

Cys

Lys

Val

Glu

200

Arg

Asp

Ser

Ala

Pro

280

Arg

Ala

Thr

Glu

Asn

360

Trp

Ile

Ala

Cys

Leu

440

Asp

Ala

Gly

Pro

Glu

520

His

Met

Leu

Lys

Pro
600

185

Gln

Ser

Lys

Tyr

Ala

265

Asp

Ile

Ser

Ile

Ala

345

Glu

Glu

Leu

Gln

Ala

425

Gln

Phe

Lys

Gly

Lys

505

Ala

Val

Asn

Glu

Ala
585

Asp

Asn

Lys

Gly

Ile

250

Leu

Tyr

Tyr

Val

Trp

330

Ile

Asn

Glu

Gly

Ile

410

Val

Asp

Gly

Asp

Ala

490

Arg

Ser

Gly

Gln

Cys
570

Tyr

Ala

Lys

Thr

Ile

235

Ser

Asp

Leu

Lys

Phe

315

Leu

Ala

Phe

Gly

Gly

395

Asp

Ile

Arg

Lys

His

475

Lys

Val

Ile

Met

Asn
555
Phe

Gln

Cys

Glu

Ser

220

Thr

Phe

Asn

Val

Ile

300

Leu

Phe

His

Pro

Lys

380

Ser

Pro

Asp

Met

Val

460

Val

Lys

Arg

Asn

Asn

540

Ser

Pro

Lys

Thr

Asn

205

Ala

Ser

Asn

Ala

Gly

285

Leu

Gly

Gly

Thr

Phe

365

Met

Lys

Thr

Gly

Phe

445

Thr

Val

Arg

Glu

Tyr

525

Leu

Asn

Val

Leu

Ala
605

190

Gln

Arg

Glu

Ala

Gly

270

Gln

Glu

Trp

Pro

Val

350

Asn

Thr

Val

Pro

Asn

430

Lys

Lys

Glu

Pro

Ser

510

Ala

Met

Ile

Ser

Cys
590

Cys

Asn

Tyr

Lys

Ala

255

Lys

Gln

Leu

Ala

Ala

335

Pro

Asp

Ala

Arg

Val

415

Ser

Phe

Gln

Val

Ala

495

Val

Asp

Leu

Cys

Glu
575

Tyr

Asp

Pro

Met

Gln

240

Ser

Ile

Pro

Asn

Thr

320

Thr

Phe

Cys

Lys

Val

400

Ile

Thr

Glu

Glu

Glu

480

Pro

Ala

Arg

Phe

Phe

560

Ser

Ile

Leu
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-continued

146

Val Asn Val Asp Leu Asp Asp Cys Ile Phe Glu Gln

<210>
<211>
<212>
<213>
<220>
<223>

610

PRT

<400> SEQUENCE:

Met

1

Glu

Gln

Glu

Tyr

65

Phe

Ser

Glu

Asn

Lys

145

Gln

Ala

Thr

Asn

Glu

225

Trp

Asn

Met

Gly
305

Lys

Thr

Ala

His

Ile

Gln

50

Glu

Glu

Gly

Lys

Trp

130

Val

Pro

Cys

His

Ser

210

Leu

Ile

Ser

Ser

Glu
290
Tyr

Lys

Gly

Thr

Leu

Trp

35

Pro

Trp

Lys

Ile

Leu

115

Phe

Val

Glu

Leu

Val

195

Asp

Val

Gln

Arg

Leu

275

Asp

Asp

Phe

Lys

Phe

Pro

20

Glu

Gln

Asn

Gly

Ser

100

Ile

Ala

Asp

Leu

Asn

180

Ser

Ala

Gly

Glu

Ser

260

Thr

Ile

Pro

Gly

Thr
340

SEQ ID NO 55
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

620

55

Tyr

Gly

Leu

Leu

Lys

Ser

85

Ser

Gln

Val

Glu

Gln

165

Leu

Gln

Pro

Trp

Asp

245

Gln

Lys

Ser

Gln

Lys
325

Asn

Glu

Ile

Pro

Thr

Phe

70

Glu

Met

Arg

Thr

Cys

150

Trp

Thr

Thr

Val

Leu

230

Gln

Ile

Thr

Ser

Tyr
310

Arg

Ile

615

Val

Ser

Pro

Val

55

Ser

Tyr

Val

Ile

Lys

135

Tyr

Ala

Glu

Gln

Ile

215

Val

Ala

Lys

Ala

Asn

295

Ala

Asn

Ala

Ile

Asp

Glu

40

Ala

Lys

Phe

Leu

Tyr

120

Thr

Ile

Trp

Arg

Glu

200

Arg

Asp

Ser

Ala

Pro

280

Arg

Ala

Thr

Glu

Val

Ser

25

Ser

Asp

Gln

His

Gly

105

Arg

Arg

Pro

Thr

Lys

185

Gln

Ser

Lys

Tyr

Ala

265

Asp

Ile

Ser

Ile

Ala
345

Arg

10

Phe

Asp

Arg

Glu

Leu

90

Arg

Gly

Asn

Asn

Asn

170

Arg

Asn

Lys

Gly

Ile

250

Leu

Tyr

Tyr

Val

Trp
330

Ile

Val

Val

Leu

Ile

Ser

75

His

Tyr

Ile

Gly

Tyr

155

Met

Leu

Lys

Thr

Ile

235

Ser

Asp

Leu

Lys

Phe
315

Leu

Ala

620

Pro

Asp

Asn

Arg

Lys

Thr

Val

Glu

Ala

140

Leu

Glu

Val

Glu

Ser

220

Thr

Phe

Asn

Val

Ile

300

Leu

Phe

His

Phe

Trp

Leu

45

Arg

Phe

Leu

Ser

Pro

125

Gly

Leu

Gln

Ala

Asn

205

Ala

Ser

Asn

Ala

Gly

285

Leu

Gly

Gly

Thr

Asp

Val

30

Thr

Val

Phe

Val

Gln

110

Thr

Gly

Pro

Tyr

Gln

190

Gln

Arg

Glu

Ala

Gly

270

Gln

Glu

Trp

Pro

Val
350

Val

15

Thr

Leu

Phe

Val

Glu

95

Ile

Leu

Gly

Lys

Leu

175

His

Asn

Tyr

Lys

Ala

255

Lys

Gln

Leu

Ala

Ala
335

Pro

Glu

Gly

Val

Leu

Gln

80

Thr

Arg

Pro

Asn

Thr

160

Ser

Leu

Pro

Met

Gln

240

Ser

Ile

Pro

Asn

Thr
320

Thr

Phe
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-continued

148

Tyr

Thr

Leu

Ser

Gln

Tyr

Pro

545

Thr

Gln

<210>
<211>
<212>
<213>
<220>
<223>

Gly

Asp

370

Val

Gln

Thr

Phe

Thr

450

Lys

Glu

Asp

Pro

Gln

530

Cys

His

Pro

His

Asn
610

Cys

355

Lys

Glu

Lys

Ser

Glu

435

Arg

Asp

Phe

Ala

Ser

515

Asn

Arg

Gly

Val

Ile

595

Val

Val

Met

Ser

Cys

Asn

420

His

Arg

Phe

Tyr

Asp

500

Thr

Lys

Gln

Gln

Ser

580

Met

Asp

PRT

<400> SEQUENCE:

Met
1

Glu

Gln

Glu

Tyr

65

Phe

Ala

His

Ile

Gln

50

Glu

Glu

Thr

Leu

Trp

35

Pro

Trp

Lys

Phe

Pro

20

Glu

Gln

Asn

Gly

Asn Trp

Val Ile

Ala Lys
390

Lys Ser
405

Thr Asn

Gln Gln

Leu Asp

Phe Arg

470

Val Lys
485

Ile Ser

Ser Asp

Cys Ser

Cys Glu

550
Lys Asp
565
Val Val

Gly Lys

Leu Asp

SEQ ID NO 56
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

620

56

Tyr Glu

Gly Ile

Leu Pro

Leu Thr

Lys Phe

70

Ser Glu
85

Thr

Trp

375

Ala

Ser

Met

Pro

His

455

Trp

Lys

Glu

Ala

Arg

535

Arg

Cys

Lys

Val

Asp
615

Val

Ser

Pro

Val

55

Ser

Tyr

Asn

360

Trp

Ile

Ala

Cys

Leu

440

Asp

Ala

Gly

Pro

Glu

520

His

Met

Leu

Lys

Pro

600

Cys

Ile

Asp

Glu

40

Ala

Lys

Phe

Glu

Glu

Leu

Gln

Ala

425

Gln

Phe

Lys

Gly

Lys

505

Ala

Val

Asn

Glu

Ala

585

Asp

Ile

Val

Ser

25

Ser

Asp

Gln

His

Asn

Glu

Gly

Ile

410

Val

Asp

Gly

Asp

Ala

490

Arg

Ser

Gly

Gln

Cys

570

Tyr

Ala

Phe

Arg

10

Phe

Asp

Arg

Glu

Leu
90

Phe

Gly

Gly

395

Asp

Ile

Arg

Lys

His

475

Lys

Val

Ile

Met

Asn

555

Phe

Gln

Cys

Glu

Val

Val

Leu

Ile

Ser

75

His

Pro

Lys

380

Ser

Pro

Asp

Met

Val

460

Val

Lys

Arg

Asn

Asn

540

Ser

Pro

Lys

Thr

Gln
620

Pro

Asp

Asn

Arg

60

Lys

Thr

Phe

365

Met

Lys

Thr

Gly

Phe

445

Thr

Val

Arg

Glu

Tyr

525

Leu

Asn

Val

Leu

Ala
605

Phe

Trp

Leu

45

Arg

Phe

Leu

Asn

Thr

Val

Pro

Asn

430

Lys

Lys

Glu

Pro

Ser

510

Ala

Met

Ile

Ser

Cys

590

Cys

Asp

Val

30

Thr

Val

Phe

Val

Asp

Ala

Arg

Val

415

Ser

Phe

Gln

Val

Ala

495

Val

Asp

Leu

Cys

Glu

575

Tyr

Asp

Val

15

Thr

Leu

Phe

Val

Glu
95

Cys

Lys

Val

400

Ile

Thr

Glu

Glu

Glu

480

Pro

Ala

Arg

Phe

Phe

560

Ser

Ile

Leu

Glu

Gly

Val

Leu

Gln

80

Thr
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-continued

150

Ser

Ala

Asn

Lys

145

Gln

Ala

Thr

Asn

Glu

225

Trp

Asn

Met

Gly
305
Lys

Thr

Tyr

Thr

Leu

Ser

Gly

Gln

Trp

130

Val

Pro

Cys

His

Ser

210

Leu

Ile

Ser

Ser

Glu

290

Tyr

Lys

Gly

Gly

Asp

370

Val

Gln

Thr

Phe

Thr
450
Lys

Glu

Asp

Ile

Leu

115

Phe

Val

Glu

Leu

Val

195

Asp

Val

Gln

Arg

Leu

275

Asp

Asp

Phe

Lys

Cys

355

Lys

Glu

Lys

Ser

Glu

435

Arg

Asp

Phe

Ala

Ser

100

Val

Ala

Asp

Leu

Asn

180

Ser

Ala

Gly

Glu

Ser

260

Thr

Ile

Pro

Gly

Thr

340

Val

Met

Ser

Cys

Asn

420

His

Arg

Phe

Tyr

Asp
500

Ser

Lys

Val

Glu

Gln

165

Leu

Gln

Pro

Trp

Asp

245

Gln

Lys

Ser

Gln

Lys

325

Asn

Asn

Val

Ala

Lys

405

Thr

Gln

Leu

Phe

Val

485

Ile

Met

Val

Thr

Cys

150

Trp

Thr

Thr

Val

Leu

230

Gln

Ile

Thr

Ser

Tyr

310

Arg

Ile

Trp

Ile

Lys

390

Ser

Asn

Gln

Asp

Arg

470

Lys

Ser

Val

Val

Lys

135

Tyr

Ala

Glu

Gln

Ile

215

Val

Ala

Lys

Ala

Asn

295

Ala

Asn

Ala

Thr

Trp

375

Ala

Ser

Met

Pro

His

455

Trp

Lys

Glu

Leu

Phe

120

Thr

Ile

Trp

Arg

Glu

200

Arg

Asp

Ser

Ala

Pro

280

Arg

Ala

Thr

Glu

Asn

360

Trp

Ile

Ala

Cys

Leu

440

Asp

Ala

Gly

Pro

Gly

105

Gln

Arg

Pro

Thr

Lys

185

Gln

Ser

Lys

Tyr

Ala

265

Asp

Ile

Ser

Ile

Ala

345

Glu

Glu

Leu

Gln

Ala

425

Gln

Phe

Lys

Gly

Lys
505

Arg

Gly

Asn

Asn

Asn

170

Arg

Asn

Lys

Gly

Ile

250

Leu

Tyr

Tyr

Val

Trp

330

Ile

Asn

Glu

Gly

Ile

410

Val

Asp

Gly

Asp

Ala
490

Arg

Tyr

Ile

Gly

Tyr

155

Met

Leu

Lys

Thr

Ile

235

Ser

Asp

Leu

Lys

Phe

315

Leu

Ala

Phe

Gly

Gly

395

Asp

Ile

Arg

Lys

His

475

Lys

Val

Val

Glu

Ala

140

Leu

Glu

Val

Glu

Ser

220

Thr

Phe

Asn

Val

Ile

300

Leu

Phe

His

Pro

Lys

380

Ser

Pro

Asp

Met

Val

460

Val

Lys

Arg

Ser

Pro

125

Gly

Leu

Gln

Ala

Asn

205

Ala

Ser

Asn

Ala

Gly

285

Leu

Gly

Gly

Thr

Phe

365

Met

Lys

Thr

Gly

Phe

445

Thr

Val

Arg

Glu

Gln

110

Thr

Gly

Pro

Tyr

Gln

190

Gln

Arg

Glu

Ala

Gly

270

Gln

Glu

Trp

Pro

Val

350

Asn

Thr

Val

Pro

Asn

430

Lys

Lys

Glu

Pro

Ser
510

Ile

Leu

Gly

Lys

Leu

175

His

Asn

Tyr

Lys

Ala

255

Lys

Gln

Leu

Ala

Ala

335

Pro

Asp

Ala

Arg

Val

415

Ser

Phe

Gln

Val

Ala

495

Val

Arg

Pro

Asn

Thr

160

Ser

Leu

Pro

Met

Gln

240

Ser

Ile

Pro

Asn

Thr

320

Thr

Phe

Cys

Lys

Val

400

Ile

Thr

Glu

Glu

Glu
480

Pro

Ala
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-continued

152

Gln

Tyr

Pro

545

Thr

Gln

<210>
<211>
<212>
<213>
<220>
<223>

Pro

Gln

530

Cys

His

Pro

His

Asn
610

Ser

515

Asn

Arg

Gly

Val

Ile

595

Val

Thr

Lys

Gln

Gln

Ser

580

Met

Asp

PRT

<400> SEQUENCE:

Met

1

Glu

Gln

Glu

Tyr

65

Phe

Ser

Ala

Asp

145

Glu

Leu

Ala

His

Ile

Gln

50

Glu

Glu

Gly

Gln

Trp

130

Asp

Leu

Asn

Ser

Ala
210

Gly

Glu

Thr

Leu

Trp

35

Pro

Trp

Lys

Ile

Leu

115

Val

Glu

Gln

Leu

Gln

195

Pro

Trp

Asp

Phe

Pro

20

Glu

Gln

Asn

Gly

Ser

100

Val

Ala

Cys

Trp

Thr

180

Thr

Val

Leu

Gln

Ser Asp

Cys Ser

Cys Glu

550
Lys Asp
565
Val Val

Gly Lys

Leu Asp

SEQ ID NO 57
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

618

57

Tyr Glu

Gly Ile

Leu Pro

Leu Thr

Lys Phe

70

Ser Glu

Ser Met

Lys Val

Ile Thr

Tyr Ile

150

Ala Trp
165

Glu Arg

Gln Glu

Ile Arg

Val Asp

230

Ala Ser
245

Ala

Arg

535

Arg

Cys

Lys

Val

Asp
615

Val

Ser

Pro

Val

55

Ser

Tyr

Val

Val

Lys

135

Pro

Thr

Lys

Gln

Ser
215

Lys

Tyr

Glu

520

His

Met

Leu

Lys

Pro

600

Cys

Ile

Asp

Glu

40

Ala

Lys

Phe

Leu

Phe

120

Val

Asn

Asn

Arg

Asn
200
Lys

Gly

Ile

Ala

Val

Asn

Glu

Ala

585

Asp

Ile

Val

Ser

25

Ser

Asp

Gln

His

Gly

105

Gln

Lys

Tyr

Met

Leu

185

Lys

Thr

Ile

Ser

Ser

Gly

Gln

Cys

570

Tyr

Ala

Phe

Arg

10

Phe

Asp

Arg

Glu

Leu

90

Arg

Gly

Lys

Leu

Glu

170

Val

Glu

Ser

Thr

Phe
250

Ile Asn

Met Asn
540

Asn Ser
555

Phe Pro

Gln Lys

Cys Thr

Glu Gln
620

Val Pro

Val Asp

Leu Asn

Ile Arg
60

Ser Lys
75

His Thr

Tyr Val

Ile Glu

Gly Gly
140

Leu Pro
155

Gln Tyr

Ala Gln

Asn Gln

Ala Arg

220

Ser Glu
235

Asn Ala

Tyr

525

Leu

Asn

Val

Leu

Ala
605

Phe

Trp

Leu

45

Arg

Phe

Leu

Ser

Pro

125

Gly

Lys

Leu

His

Asn
205
Tyr

Lys

Ala

Ala

Met

Ile

Ser

Cys

590

Cys

Asp

Val

Thr

Val

Phe

Val

Gln

110

Gln

Asn

Thr

Ser

Leu

190

Pro

Met

Gln

Ser

Asp

Leu

Cys

Glu

575

Tyr

Asp

Val

15

Thr

Leu

Phe

Val

Glu

95

Ile

Ile

Lys

Gln

Ala

175

Thr

Asn

Glu

Trp

Asn
255

Arg

Phe

Phe

560

Ser

Ile

Leu

Glu

Gly

Val

Leu

Gln

80

Thr

Arg

Asn

Val

Pro

160

Cys

His

Ser

Leu

Ile
240

Ser
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-continued

154

Arg

Leu

Asp

Asp

305

Phe

Lys

Cys

Lys

Glu

385

Lys

Ser

Glu

Arg

Asp

465

Phe

Ala

Ser

Asn

Arg

545

Gly

Ile

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Ser

Thr

Ile

290

Pro

Gly

Thr

Val

Met

370

Ser

Cys

Asn

His

Arg

450

Phe

Tyr

Asp

Thr

Lys

530

Gln

Gln

Ser

Met

Asp
610

Gln

Lys

275

Ser

Gln

Lys

Asn

Asn

355

Val

Ala

Lys

Thr

Gln

435

Leu

Phe

Val

Ile

Ser

515

Cys

Cys

Lys

Val

Gly

595

Leu

Ile

260

Thr

Ser

Tyr

Arg

Ile

340

Trp

Ile

Lys

Ser

Asn

420

Gln

Asp

Arg

Lys

Ser

500

Asp

Ser

Glu

Asp

Val

580

Lys

Asp

PRT

SEQUENCE :

Lys

Ala

Asn

Ala

Asn

325

Ala

Thr

Trp

Ala

Ser

405

Met

Pro

His

Trp

Lys

485

Glu

Ala

Arg

Arg

Cys

565

Lys

Val

Asp

SEQ ID NO 58
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

617

58

Ala

Pro

Arg

Ala

310

Thr

Glu

Asn

Trp

Ile

390

Ala

Cys

Leu

Asp

Ala

470

Gly

Pro

Glu

His

Met

550

Leu

Lys

Pro

Cys

Ala

Asp

Ile

295

Ser

Ile

Ala

Glu

Glu

375

Leu

Gln

Ala

Gln

Phe

455

Lys

Gly

Lys

Ala

Val

535

Asn

Glu

Ala

Asp

Ile
615

Leu

Tyr

280

Tyr

Val

Trp

Ile

Asn

360

Glu

Gly

Ile

Val

Asp

440

Gly

Asp

Ala

Arg

Ser

520

Gly

Gln

Cys

Tyr

Ala

600

Phe

Asp

265

Leu

Lys

Phe

Leu

Ala

345

Phe

Gly

Gly

Asp

Ile

425

Arg

Lys

His

Lys

Val

505

Ile

Met

Asn

Phe

Gln

585

Cys

Glu

Asn

Val

Ile

Leu

Phe

330

His

Pro

Lys

Ser

Pro

410

Asp

Met

Val

Val

Lys

490

Arg

Asn

Asn

Ser

Pro

570

Lys

Thr

Gln

Ala

Gly

Leu

Gly

315

Gly

Thr

Phe

Met

Lys

395

Thr

Gly

Phe

Thr

Val

475

Arg

Glu

Tyr

Leu

Asn

555

Val

Leu

Ala

Gly

Gln

Glu

300

Trp

Pro

Val

Asn

Thr

380

Val

Pro

Asn

Lys

Lys

460

Glu

Pro

Ser

Ala

Met

540

Ile

Ser

Cys

Cys

Lys

Gln

285

Leu

Ala

Ala

Pro

Asp

365

Ala

Arg

Val

Ser

Phe

445

Gln

Val

Ala

Val

Asp

525

Leu

Cys

Glu

Tyr

Asp
605

Ile

270

Pro

Asn

Thr

Thr

Phe

350

Cys

Lys

Val

Ile

Thr

430

Glu

Glu

Glu

Pro

Ala

510

Arg

Phe

Phe

Ser

Ile

590

Leu

Met

Val

Gly

Lys

Thr

335

Tyr

Val

Val

Asp

Val

415

Thr

Leu

Val

His

Ser

495

Gln

Tyr

Pro

Thr

Gln

575

His

Val

Ser

Glu

Tyr

Lys

320

Gly

Gly

Asp

Val

Gln

400

Thr

Phe

Thr

Lys

Glu

480

Asp

Pro

Gln

Cys

His

560

Pro

His

Asn
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-continued

156

Met

Glu

Gln

Glu

Tyr

65

Phe

Ser

Ala

Asp

145

Glu

Leu

Asp

Gly

225

Glu

Ser

Thr

Ile

Pro

305

Gly

Thr

Met

Ser
385

Cys

Ala

His

Ile

Gln

50

Glu

Glu

Gly

Gln

Trp

130

Asp

Leu

Asn

Ser

Ala

210

Trp

Asp

Gln

Lys

Ser

290

Gln

Lys

Asn

Asn

Val
370
Ala

Lys

Thr

Thr

Leu

Trp

35

Pro

Trp

Lys

Ile

Leu

115

Val

Ser

Gln

Leu

Gln

195

Pro

Leu

Gln

Ile

Thr

275

Ser

Tyr

Arg

Ile

Trp

355

Ile

Lys

Ser

Asn

Phe

Pro

20

Glu

Gln

Asn

Gly

Ser

100

Val

Ala

Gly

Trp

Thr

180

Thr

Val

Val

Ala

Lys

260

Ala

Asn

Ala

Asn

Ala

340

Thr

Trp

Ala

Ser

Met

Tyr

Gly

Leu

Leu

Lys

Ser

85

Ser

Lys

Ile

Tyr

Ala

165

Glu

Gln

Ile

Asp

Ser

245

Ala

Pro

Arg

Ala

Thr

325

Glu

Asn

Trp

Ile

Ala
405

Cys

Glu

Ile

Pro

Thr

Phe

70

Glu

Met

Val

Thr

Ile

150

Trp

Arg

Glu

Arg

Lys

230

Tyr

Ala

Asp

Ile

Ser

310

Ile

Ala

Glu

Glu

Leu
390

Gln

Ala

Val

Ser

Pro

Val

55

Ser

Tyr

Val

Val

Lys

135

Pro

Thr

Lys

Gln

Ser

215

Gly

Ile

Leu

Tyr

Tyr

295

Val

Trp

Ile

Asn

Glu
375
Gly

Ile

Val

Ile

Asp

Glu

40

Ala

Lys

Phe

Leu

Phe

120

Val

Ala

Asn

Arg

Asn

200

Lys

Ile

Ser

Asp

Leu

280

Lys

Phe

Leu

Ala

Phe

360

Gly

Gly

Asp

Ile

Val

Ser

25

Ser

Asp

Gln

His

Gly

105

Gln

Lys

Tyr

Met

Leu

185

Lys

Thr

Thr

Phe

Asn

265

Val

Ile

Leu

Phe

His

345

Pro

Lys

Ser

Pro

Asp

Arg

Phe

Asp

Arg

Glu

Leu

90

Arg

Gly

Lys

Leu

Glu

170

Val

Glu

Ala

Ser

Asn

250

Ala

Gly

Leu

Gly

Gly

330

Thr

Phe

Met

Lys

Thr
410

Gly

Val

Val

Leu

Ile

Ser

75

His

Tyr

Ile

Gly

Leu

155

Gln

Ala

Asn

Arg

Glu

235

Ala

Gly

Gln

Glu

Trp

315

Pro

Val

Asn

Thr

Val
395

Pro

Asn

Pro

Asp

Asn

Arg

60

Lys

Thr

Val

Glu

Gly

140

Pro

Tyr

Gln

Gln

Tyr

220

Lys

Ala

Lys

Gln

Leu

300

Ala

Ala

Pro

Asp

Ala
380
Arg

Val

Ser

Phe

Trp

Leu

45

Arg

Phe

Leu

Ser

Pro

125

Ala

Lys

Leu

His

Asn

205

Met

Gln

Ser

Ile

Pro

285

Asn

Thr

Thr

Phe

Cys

365

Lys

Val

Ile

Thr

Asp

Val

30

Thr

Val

Phe

Val

Gln

110

Gln

Asn

Val

Ser

Leu

190

Pro

Glu

Trp

Asn

Met

270

Val

Gly

Lys

Thr

Tyr

350

Val

Val

Asp

Val

Thr

Val

15

Thr

Leu

Phe

Val

Glu

95

Ile

Ile

Lys

Gln

Ala

175

Thr

Asn

Leu

Ile

Ser

255

Ser

Glu

Tyr

Lys

Gly

335

Gly

Asp

Val

Gln

Thr
415

Phe

Glu

Gly

Val

Leu

Gln

80

Thr

Arg

Asn

Val

Pro

160

Cys

His

Ser

Val

Gln

240

Arg

Leu

Asp

Asp

Phe

320

Lys

Cys

Lys

Glu

Lys
400

Ser

Glu
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-continued

158

Arg

Phe

465

Tyr

Asp

Thr

Lys

Gln

545

Gln

Ser

Met

Asp

<210>
<211>
<212>
<213>
<220>
<223>

Gln

Leu

450

Phe

Val

Ile

Ser

Cys

530

Cys

Lys

Val

Gly

Leu
610

Gln

435

Asp

Arg

Lys

Ser

Asp

515

Ser

Glu

Asp

Val

Lys

595

Asp

420

Pro

His

Trp

Lys

Glu

500

Ala

Arg

Arg

Cys

Lys

580

Val

Asp

PRT

<400> SEQUENCE:

Met

1

Glu

Gln

Glu

Tyr

65

Phe

Ser

Ala

Asp

145

Glu

Ala

His

Ile

Gln

50

Glu

Glu

Gly

Gln

Trp
130

Asp

Leu

Thr

Leu

Trp

35

Pro

Trp

Lys

Ile

Leu

115

Val

Ser

Gln

Phe

Pro

20

Glu

Gln

Asn

Gly

Ser

100

Val

Ala

Gly

Trp

Leu

Asp

Ala

Gly

485

Pro

Glu

His

Met

Leu

565

Lys

Pro

Cys

SEQ ID NO 59
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

616

59
Tyr

5

Gly

Leu

Leu

Lys

Ser

85

Ser

Lys

Ile

Tyr

Ala

Gln

Phe

Lys

470

Gly

Lys

Ala

Val

Asn

550

Glu

Ala

Asp

Ile

Glu

Ile

Pro

Thr

Phe

70

Glu

Met

Val

Thr

Ile
150

Trp

Asp

Gly

455

Asp

Ala

Arg

Ser

Gly

535

Gln

Cys

Tyr

Ala

Phe
615

Val

Ser

Pro

Val

55

Ser

Tyr

Val

Val

Lys
135

Pro

Thr

Arg

440

Lys

His

Lys

Val

Ile

520

Met

Asn

Phe

Gln

Cys

600

Glu

Ile

Asp

Glu

40

Ala

Lys

Phe

Leu

Phe

120

Val

Ala

Asn

425

Met

Val

Val

Lys

Arg

505

Asn

Asn

Ser

Pro

Lys

585

Thr

Gln

Val

Ser

25

Ser

Asp

Gln

His

Gly

105

Gln

Lys

Tyr

Leu

Phe

Thr

Val

Arg

490

Glu

Tyr

Leu

Asn

Val

570

Leu

Ala

Arg

Phe

Asp

Arg

Glu

Leu

90

Arg

Gly

Lys

Leu

Asp

Lys Phe
Lys Gln
460
Glu Val
475
Pro Ala
Ser Val
Ala Asp
Met Leu
540
Ile Cys
555
Ser Glu

Cys Tyr

Cys Asp

Val Pro

Val Asp

Leu Asn

Ile Arg

Ser Lys

75

His Thr

Tyr Val

Ile Glu

Gly Gly
140

Leu Pro
155

Glu Tyr

Glu

445

Glu

Glu

Pro

Ala

Arg

525

Phe

Phe

Ser

Ile

Leu
605

Phe

Trp

Leu

45

Arg

Phe

Leu

Ser

Pro

125

Ala

Lys

Lys

430

Leu

Val

His

Ser

Gln

510

Tyr

Pro

Thr

Gln

His

590

Val

Asp

Val

30

Thr

Val

Phe

Val

Gln

110

Gln

Asn

Val

Leu

Thr

Lys

Glu

Asp

495

Pro

Gln

Cys

His

Pro

575

His

Asn

Val

Thr

Leu

Phe

Val

Glu

95

Ile

Ile

Lys

Gln

Ala

Arg

Asp

Phe

480

Ala

Ser

Asn

Arg

Gly

560

Val

Ile

Val

Glu

Gly

Val

Leu

Gln

80

Thr

Arg

Asn

Val

Pro
160

Cys
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-continued

160

Leu

Ala

Trp

225

Asp

Gln

Lys

Ser

Gln

305

Lys

Asn

Asn

Ala

385

Lys

Thr

Gln

Leu

Phe

465

Ile

Ser

Cys

Cys

545

Lys

Asn

Ser

Pro

210

Leu

Gln

Ile

Thr

Ser

290

Tyr

Arg

Ile

Trp

Ile

370

Lys

Ser

Asn

Gln

Asp

450

Arg

Lys

Ser

Asp

Ser

530

Glu

Asp

Val

Leu

Gln

195

Val

Val

Ala

Lys

Ala

275

Asn

Ala

Asn

Ala

Thr

355

Trp

Ala

Ser

Met

Pro

435

His

Trp

Lys

Glu

Ala

515

Arg

Arg

Cys

Lys

Thr

180

Thr

Ile

Asp

Ser

Ala

260

Pro

Arg

Ala

Thr

Glu

340

Asn

Trp

Ile

Ala

Cys

420

Leu

Asp

Ala

Gly

Pro

500

Glu

His

Met

Leu

Lys
580

165

Glu

Gln

Arg

Lys

Tyr

245

Ala

Asp

Ile

Ser

Ile

325

Ala

Glu

Glu

Leu

Gln

405

Ala

Gln

Phe

Lys

Gly

485

Lys

Ala

Val

Asn

Glu
565

Ala

Arg

Glu

Ser

Gly

230

Ile

Leu

Tyr

Tyr

Val

310

Trp

Ile

Asn

Glu

Gly

390

Ile

Val

Asp

Gly

Asp

470

Ala

Arg

Ser

Gly

Gln
550

Cys

Tyr

Lys

Gln

Lys

215

Ile

Ser

Asp

Leu

Lys

295

Phe

Leu

Ala

Phe

Gly

375

Gly

Asp

Ile

Arg

Lys

455

His

Lys

Val

Ile

Met
535
Asn

Phe

Gln

Arg

Asn

200

Thr

Thr

Phe

Asn

Val

280

Ile

Leu

Phe

His

Pro

360

Lys

Ser

Pro

Asp

Met

440

Val

Val

Lys

Arg

Asn

520

Asn

Ser

Pro

Lys

Leu

185

Lys

Ala

Ser

Asn

Ala

265

Gly

Leu

Gly

Gly

Thr

345

Phe

Met

Lys

Thr

Gly

425

Phe

Thr

Val

Arg

Glu

505

Tyr

Leu

Asn

Val

Leu
585

170

Val

Glu

Arg

Glu

Ala

250

Gly

Gln

Glu

Trp

Pro

330

Val

Asn

Thr

Val

Pro

410

Asn

Lys

Lys

Glu

Pro

490

Ser

Ala

Met

Ile

Ser
570

Cys

Ala

Asn

Tyr

Lys

235

Ala

Lys

Gln

Leu

Ala

315

Ala

Pro

Asp

Ala

Arg

395

Val

Ser

Phe

Gln

Val

475

Ala

Val

Asp

Leu

Cys
555

Glu

Tyr

Gln

Gln

Met

220

Gln

Ser

Ile

Pro

Asn

300

Thr

Thr

Phe

Cys

Lys

380

Val

Ile

Thr

Glu

Glu

460

Glu

Pro

Ala

Arg

Phe

540

Phe

Ser

Ile

His

Asn

205

Glu

Trp

Asn

Met

Val

285

Gly

Lys

Thr

Tyr

Val

365

Val

Asp

Val

Thr

Leu

445

Val

His

Ser

Gln

Tyr

525

Pro

Thr

Gln

His

Leu

190

Pro

Leu

Ile

Ser

Ser

270

Glu

Tyr

Lys

Gly

Gly

350

Asp

Val

Gln

Thr

Phe

430

Thr

Lys

Glu

Asp

Pro

510

Gln

Cys

His

Pro

His
590

175

Thr

Asn

Val

Gln

Arg

255

Leu

Asp

Asp

Phe

Lys

335

Cys

Lys

Glu

Lys

Ser

415

Glu

Arg

Asp

Phe

Ala

495

Ser

Asn

Arg

Gly

Val
575

Ile

His

Asp

Gly

Glu

240

Ser

Thr

Ile

Pro

Gly

320

Thr

Val

Met

Ser

Cys

400

Asn

His

Arg

Phe

Tyr

480

Asp

Thr

Lys

Gln

Gln
560

Ser

Met
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-continued

162

Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp Leu Val Asn Val Asp

595

600

Leu Asp Asp Cys Ile Phe Glu Gln

<210>
<211>
<212>
<213>
<220>
<223>

610

PRT

<400> SEQUENCE:

Met

1

Glu

Gln

Glu

Tyr

65

Phe

Ser

Ala

Asp

145

Glu

Leu

Leu

Pro

Met

225

Gln

Ser

Ile

Pro

Asn
305

Thr

Ala

His

Ile

Gln

50

Glu

Glu

Gly

Gln

Trp

130

Asp

Leu

Asn

Thr

Asn

210

Glu

Trp

Asn

Met

Val
290

Gly

Lys

Thr

Leu

Trp

Pro

Trp

Lys

Ile

Leu

115

Val

Ser

Gln

Leu

His

195

Ser

Leu

Ile

Ser

Ser

275

Glu

Tyr

Lys

Phe

Pro

20

Glu

Gln

Asn

Gly

Ser

100

Val

Ala

Gly

Trp

Glu

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

SEQ ID NO 60
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

621

60

Tyr

Gly

Leu

Leu

Lys

Ser

85

Ser

Lys

Ile

Tyr

Ala

165

Glu

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly
325

Glu

Ile

Pro

Thr

Phe

70

Glu

Met

Val

Thr

Ile

150

Trp

Arg

Gln

Pro

Trp

230

Asp

Gln

Lys

Ser

Gln
310

Lys

615

Val

Ser

Pro

Val

55

Ser

Tyr

Val

Val

Lys

135

Pro

Thr

Lys

Thr

Val

215

Leu

Gln

Ile

Thr

Ser
295

Tyr

Arg

Ile

Asp

Glu

40

Ala

Lys

Phe

Leu

Phe

120

Val

Ala

Asn

Arg

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Val

Ser

25

Ser

Asp

Gln

His

Gly

105

Gln

Lys

Tyr

Leu

Arg

185

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Ala

Thr

Arg

10

Phe

Asp

Arg

Glu

Leu

90

Arg

Gly

Lys

Leu

Asp

170

Lys

Gln

Ser

Lys

Tyr

250

Ala

Asp

Ile

Ser

Ile
330

Val

Val

Leu

Ile

Ser

75

His

Tyr

Ile

Gly

Leu

155

Glu

Arg

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val
315

Trp

Pro

Asp

Asn

Arg

60

Lys

Thr

Val

Glu

Gly

140

Pro

Tyr

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Lys
300

Phe

Leu

605

Phe

Trp

Leu

45

Arg

Phe

Leu

Ser

Pro

125

Ala

Lys

Lys

Val

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

Asp

Val

30

Thr

Val

Phe

Val

Gln

110

Gln

Asn

Val

Leu

Ala

190

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Val

15

Thr

Leu

Phe

Val

Glu

95

Ile

Ile

Lys

Gln

Ala

175

Gln

Gln

Arg

Glu

Ala

255

Gly

Gln

Glu

Trp

Pro
335

Glu

Gly

Val

Leu

Gln

80

Thr

Arg

Asn

Val

Pro

160

Ala

His

Asn

Tyr

Lys

240

Ala

Lys

Gln

Leu

Ala
320

Ala
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-continued

164

Thr

Phe

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Glu

Pro

Ala

Arg

Phe

545

Phe

Ser

Ile

Leu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met

1

Glu

Gln

Glu

Tyr
65

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu

450

Val

His

Ser

Gln

Tyr

530

Pro

Thr

Gln

His

Val
610

Ala

His

Ile

Gln

50

Glu

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro

515

Gln

Cys

His

Pro

His

595

Asn

Thr

Leu

Trp

35

Pro

Trp

Lys

340

Cys

Lys

Glu

Lys

Ser

420

Glu

Arg

Asp

Phe

Ala

500

Ser

Asn

Arg

Gly

Val

580

Ile

Val

PRT

SEQUENCE :

Phe

Pro

20

Glu

Gln

Asn

Thr

Val

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr

485

Asp

Thr

Lys

Gln

Gln

565

Ser

Met

Asp

SEQ ID NO 61
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

617

61
Tyr

5

Gly

Leu

Leu

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Ile

Ser

Cys

Cys

550

Lys

Val

Gly

Leu

Glu

Ile

Pro

Thr

Phe
70

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Asp

455

Arg

Lys

Ser

Asp

Ser

535

Glu

Asp

Val

Lys

Asp
615

Val

Ser

Pro

Val

55

Ser

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Ala

520

Arg

Arg

Cys

Lys

Val

600

Asp

Ile

Asp

Glu

40

Ala

Lys

Glu

345

Asn

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro

505

Glu

His

Met

Leu

Lys

585

Pro

Cys

Val

Ser

25

Ser

Asp

Gln

Ala

Glu

Glu

Leu

Gln

410

Ala

Gln

Phe

Lys

Gly

490

Lys

Ala

Val

Asn

Glu

570

Ala

Asp

Ile

Arg

10

Phe

Asp

Arg

Glu

Ile

Asn

Glu

Gly

395

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Ser

Gly

Gln

555

Cys

Tyr

Ala

Phe

Val

Val

Leu

Ile

Ser
75

Ala

Phe

Gly

380

Gly

Asp

Ile

Arg

Lys

460

His

Lys

Val

Ile

Met

540

Asn

Phe

Gln

Cys

Glu
620

Pro

Asp

Asn

Arg

60

Lys

His

Pro

365

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Arg

Asn

525

Asn

Ser

Pro

Lys

Thr

605

Gln

Phe

Trp

Leu

45

Arg

Phe

Thr

350

Phe

Met

Lys

Thr

Gly

430

Phe

Thr

Val

Arg

Glu

510

Tyr

Leu

Asn

Val

Leu

590

Ala

Asp

Val

30

Thr

Val

Phe

Val

Asn

Thr

Val

Pro

415

Asn

Lys

Lys

Glu

Pro

495

Ser

Ala

Met

Ile

Ser

575

Cys

Cys

Val

15

Thr

Leu

Phe

Val

Pro

Asp

Ala

Arg

400

Val

Ser

Phe

Gln

Val

480

Ala

Val

Asp

Leu

Cys

560

Glu

Tyr

Asp

Glu

Gly

Val

Leu

Gln
80
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-continued

166

Phe

Ser

Ala

Asp

145

Glu

Leu

Ser

Asp

Gly

225

Glu

Ser

Thr

Ile

Pro

305

Gly

Thr

Met
Ser
385

Cys

Asn

Arg

Phe
465

Tyr

Glu

Gly

Gln

Trp

130

Asp

Leu

Asn

Ser

Ala

210

Trp

Asp

Gln

Lys

Ser

290

Gln

Lys

Asn

Asn

Val

370

Ala

Lys

Thr

Gln

Leu
450

Phe

Val

Lys

Ile

Leu

115

Val

Ser

Gln

Leu

Gln

195

Pro

Leu

Gln

Ile

Thr

275

Ser

Tyr

Arg

Ile

Trp

355

Ile

Lys

Ser

Asn

Gln

435

Asp

Arg

Lys

Gly

Ser

100

Val

Ala

Gly

Trp

Glu

180

Arg

Val

Val

Ala

Lys

260

Ala

Asn

Ala

Asn

Ala

340

Thr

Trp

Ala

Ser

Met

420

Pro

His

Trp

Lys

Ser

Ser

Lys

Ile

Tyr

Ala

165

Glu

Ser

Ile

Asp

Ser

245

Ala

Pro

Arg

Ala

Thr

325

Glu

Asn

Trp

Ile

Ala

405

Cys

Leu

Asp

Ala

Gly
485

Glu

Met

Val

Thr

Ile

150

Trp

Arg

Glu

Arg

Lys

230

Tyr

Ala

Asp

Ile

Ser

310

Ile

Ala

Glu

Glu

Leu

390

Gln

Ala

Gln

Phe

Lys

470

Gly

Tyr

Val

Val

Lys

135

Pro

Thr

Lys

Gln

Ser

215

Gly

Ile

Leu

Tyr

Tyr

295

Val

Trp

Ile

Asn

Glu

375

Gly

Ile

Val

Asp

Gly

455

Asp

Ala

Phe

Leu

Phe

120

Val

Ala

Asn

Arg

Asn

200

Lys

Ile

Ser

Asp

Leu

280

Lys

Phe

Leu

Ala

Phe

360

Gly

Gly

Asp

Ile

Arg
440
Lys

His

Lys

His

Gly

105

Gln

Lys

Tyr

Leu

Leu

185

Lys

Ser

Thr

Phe

Asn

265

Val

Ile

Leu

Phe

His

345

Pro

Lys

Ser

Pro

Asp

425

Met

Val

Val

Lys

Leu

90

Arg

Gly

Lys

Leu

Asp

170

Val

Glu

Ala

Ser

Asn

250

Ala

Gly

Leu

Gly

Gly

330

Thr

Phe

Met

Lys

Thr

410

Gly

Phe

Thr

Val

Arg
490

His

Tyr

Ile

Gly

Leu

155

Glu

Ala

Asn

Arg

Glu

235

Ala

Gly

Gln

Glu

Trp

315

Pro

Val

Asn

Thr

Val

395

Pro

Asn

Lys

Lys

Glu

475

Pro

Thr

Val

Glu

Gly

140

Pro

Tyr

Gln

Gln

Tyr

220

Lys

Ala

Lys

Gln

Leu

300

Ala

Ala

Pro

Asp

Ala

380

Arg

Val

Ser

Phe

Gln
460

Val

Ala

Leu Val Glu

Ser

Pro

125

Ala

Lys

Lys

Phe

Asn

205

Met

Gln

Ser

Ile

Pro

285

Asn

Thr

Thr

Phe

Cys

365

Lys

Val

Ile

Thr

Glu

445

Glu

Glu

Pro

Gln

110

Gln

Asn

Val

Leu

Leu

190

Pro

Glu

Trp

Asn

Met

270

Val

Gly

Lys

Thr

Tyr

350

Val

Val

Asp

Val

Thr

430

Leu

Val

His

Ser

95

Ile

Ile

Lys

Gln

Ala

175

Ala

Asn

Leu

Ile

Ser

255

Ser

Glu

Tyr

Lys

Gly

335

Gly

Asp

Val

Gln

Thr

415

Phe

Thr

Lys

Glu

Asp
495

Thr

Arg

Asn

Val

Pro

160

Ala

Glu

Ser

Val

Gln

240

Arg

Leu

Asp

Asp

Phe

320

Lys

Cys

Lys

Glu

Lys

400

Ser

Glu

Arg

Asp

Phe

480

Ala
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-continued

168

Asp

Thr

Lys

Gln

545

Gln

Ser

Met

Asp

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Ile

Ser

Cys

530

Cys

Lys

Val

Gly

Leu
610

Ser

Asp

515

Ser

Glu

Asp

Val

Lys

595

Asp

Met Pro Gly

1

Gly

Lys

Glu

Thr

65

Phe

Ser

Ala

Asp

145

Glu

Leu

Ser

Asp

Asn
225

His

Glu

Gln

50

Glu

Glu

Gly

Gln

Trp

130

Asp

Leu

Asn

Ser

Pro

210

Trp

Leu

Trp

35

Ala

Trp

Lys

Ile

Leu

115

Val

Ser

Gln

Leu

Gln
195

Val

Leu

Glu

500

Ala

Arg

Arg

Cys

Lys

580

Val

Asp

PRT

SEQUENCE :

Phe

Pro

20

Glu

Pro

Arg

Gly

Ser

100

Val

Ala

Gly

Trp

Glu
180
Arg

Ile

Val

Pro

Glu

His

Met

Leu

565

Lys

Pro

Cys

SEQ ID NO 62
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

610

62

Tyr

5

Gly

Leu

Leu

Arg

Ser

85

Ser

Lys

Ile

Tyr

Ala

165

Glu

Ser

Lys

Glu

Lys

Ala

Val

Asn

550

Glu

Ala

Asp

Ile

Glu

Ile

Pro

Thr

Val

70

Glu

Met

Val

Thr

Ile

150

Trp

Arg

Gln

Ser

His
230

Arg

Ser

Gly

535

Gln

Cys

Tyr

Ala

Phe
615

Ile

Ser

Pro

Val

55

Ser

Tyr

Val

Val

Lys

135

Pro

Thr

Lys

Glu

Lys

215

Gly

Val

Ile

520

Met

Asn

Phe

Gln

Cys

600

Glu

Val

Asp

Asp

40

Ala

Lys

Phe

Leu

Phe

120

Val

Ala

Asn

Arg

Ala

200

Thr

Ile

Arg

505

Asn

Asn

Ser

Pro

Lys

585

Thr

Gln

Ile

Ser

25

Ser

Glu

Gln

His

Gly

105

Gln

Lys

Tyr

Leu

Leu
185
Ala

Ser

Thr

Glu

Tyr

Leu

Asn

Val

570

Leu

Ala

Lys

10

Phe

Asp

Lys

Glu

Leu

90

Arg

Gly

Lys

Leu

Asp

170

Val

Ser

Gln

Ser

Ser Val Ala

Ala

Met

Ile

555

Ser

Cys

Cys

Val

Val

Met

Leu

Ser

75

His

Tyr

Ile

Gly

Leu

155

Glu

Ala

Gln

Lys

Glu
235

Asp

Leu

540

Cys

Glu

Tyr

Asp

Pro

Asn

Asp

Gln

60

Lys

Thr

Val

Glu

Gly

140

Pro

Tyr

Gln

Arg

Tyr

220

Lys

Arg

525

Phe

Phe

Ser

Ile

Leu
605

Ser

Trp

Leu

45

Arg

Phe

Leu

Ser

Pro

125

Ala

Lys

Lys

Phe

Glu
205

Met

Gln

Gln

510

Tyr

Pro

Thr

Gln

His

590

Val

Asp

Val

30

Asn

Asp

Phe

Val

Gln

110

Gln

Asn

Val

Leu

Leu

190

Phe

Ala

Trp

Pro

Gln

Cys

His

Pro

575

His

Asn

Leu

15

Ala

Leu

Phe

Val

Glu

95

Ile

Ile

Lys

Gln

Ala

175

Ala

Ser

Leu

Ile

Ser

Asn

Arg

Gly

560

Val

Ile

Val

Asp

Glu

Ile

Leu

Gln

80

Thr

Arg

Asn

Val

Pro

160

Ala

Glu

Ala

Val

Gln
240
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-continued

170

Glu

Ser

Thr

Ile

Pro

305

Asn

Thr

Met
Ser
385

Cys

Asn

Arg

Phe

465

Lys

Lys

Lys

Tyr

545

Lys

Cys

Glu

Glu

<210>
<211>
<212>
<213>
<220>
<223>

Asn

Gln

Lys

Ser

290

Ala

Lys

Asn

Asn

Leu

370

Ala

Lys

Thr

Gln

Leu

450

Phe

Val

Arg

Arg

Thr

530

Asp

Cys

His

Lys

Gln
610

Gln

Ile

Ser

275

Lys

Tyr

Arg

Ile

Trp

355

Ile

Lys

Ser

Asn

Gln

435

Pro

Ala

Pro

Pro

Ala

515

Val

Cys

Asp

Asn

Glu
595

Glu

Lys

260

Ala

Asn

Ala

Asn

Ala

340

Thr

Trp

Ala

Ser

Met

420

Pro

Pro

Trp

Arg

Leu

500

Arg

Asp

Lys

Glu

Val

580

Asn

PRT

Ser

245

Ala

Val

Arg

Gly

Thr

325

Glu

Asn

Trp

Ile

Val

405

Cys

Leu

Asp

Ala

Glu

485

Gly

Leu

Pro

Cys

Cys

565

Thr

Leu

SEQ ID NO 63
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

611

Tyr

Ala

Asp

Ile

Ser

310

Val

Ala

Glu

Glu

Leu

390

Gln

Val

Glu

Phe

Lys

470

Leu

Asp

Ser

Ala

Asp

550

Glu

His

Ser

Leu

Leu

Tyr

Trp

295

Ile

Trp

Ile

Asn

Glu

375

Gly

Ile

Val

Asp

Gly

455

Val

Ala

Val

Phe

Pro

535

Tyr

Tyr

Cys

Asp

Ser

Asp

Leu

280

Gln

Leu

Leu

Ala

Phe

360

Gly

Gly

Asp

Val

Arg

440

Lys

Asn

Gly

Thr

Val

520

Leu

His

Leu

Gln

Phe
600

Phe

Asn

265

Val

Ile

Tyr

Tyr

His

345

Pro

Lys

Ser

Ser

Asp

425

Met

Ile

Gln

Thr

Asn

505

Pro

Arg

Ala

Asn

Ile

585

Gly

Asn

250

Ala

Gly

Phe

Gly

Gly

330

Thr

Phe

Met

Lys

Thr

410

Gly

Phe

Thr

Val

Lys

490

Thr

Glu

Pro

Gln

Arg

570

Cys

Asp

Ser

Thr

Ser

Glu

Trp

315

Pro

Val

Asn

Thr

Val

395

Pro

Asn

Lys

Lys

Pro

475

Gly

Ser

Thr

Leu

Phe

555

Gly

His

Phe

Thr

Lys

Ser

Met

300

Cys

Ala

Pro

Asp

Asn

380

Arg

Val

Ser

Phe

Gln

460

Val

Ala

Tyr

Pro

Asn

540

Asp

Lys

Gly

Asp

Gly Asn Ser

Ile

Val

285

Asn

Gln

Thr

Phe

Cys

365

Lys

Val

Ile

Thr

Glu

445

Glu

Thr

Glu

Lys

Arg

525

Trp

Asn

Asn

Ile

Asp
605

Met

270

Pro

Gly

Arg

Thr

Tyr

350

Val

Val

Asp

Val

Thr

430

Leu

Val

His

Lys

Ser

510

Ser

Asn

Ile

Gly

Pro

590

Ala

255

Ser

Glu

Tyr

Ser

Gly

335

Gly

Asp

Val

Gln

Thr

415

Phe

Thr

Lys

Glu

Ser

495

Leu

Ser

Ser

Ser

Cys

575

Pro

Asn

Arg

Leu

Asp

Asp

Phe

320

Lys

Cys

Lys

Glu

Lys

400

Ser

Glu

Lys

Asp

Phe

480

Leu

Glu

Asp

Arg

Asn

560

Ile

Trp

Lys
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-continued

172

<400> SEQUENCE:

Met

1

Gly

Lys

Glu

Thr

65

Gln

Thr

Arg

Asn

145

Pro

Ala

Glu

Ala

225

Gln

Arg

Leu

Asp

Asp

305

Phe

Lys

Cys

Lys

Glu
385

Lys

Pro

His

Glu

Gln

50

Glu

Phe

Ser

Ala

Asp

130

Val

Glu

Leu

Ser

Asp

210

Asn

Glu

Ser

Thr

Ile

290

Pro

Asn

Thr

Val

Met
370

Ser

Cys

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Gln

115

Trp

Asp

Leu

Asn

Ser

195

Pro

Trp

Asn

Gln

Lys

275

Ser

Ala

Lys

Asn

Asn
355
Leu

Ala

Lys

Phe

Pro

20

Glu

Pro

Arg

Lys

Ile

100

Leu

Val

Ser

Gln

Leu

180

Gln

Val

Leu

Gln

Ile

260

Ser

Lys

Tyr

Arg

Ile

340

Trp

Ile

Lys

Ser

Tyr

Gly

Leu

Leu

Arg

Gly

85

Ser

Val

Ala

Gly

Trp

165

Glu

Arg

Ile

Val

Glu

245

Lys

Ala

Asn

Ala

Asn

325

Ala

Thr

Trp

Ala

Ser

Glu

Ile

Pro

Thr

Val

70

Ser

Ser

Lys

Ile

Tyr

150

Ala

Glu

Ser

Lys

Glu

230

Ser

Ala

Val

Arg

Gly

310

Thr

Glu

Asn

Trp

Ile
390

Val

Ile

Ser

Pro

Val

55

Ser

Glu

Met

Val

Thr

135

Ile

Trp

Arg

Gln

Ser

215

His

Tyr

Ala

Asp

Ile

295

Ser

Val

Ala

Glu

Glu
375

Leu

Gln

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Val

120

Lys

Pro

Thr

Lys

Glu

200

Lys

Gly

Leu

Leu

Tyr

280

Trp

Ile

Trp

Ile

Asn
360
Glu

Gly

Ile

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Phe

Val

Ala

Asn

Arg

185

Ala

Thr

Ile

Ser

Asp

265

Leu

Gln

Leu

Leu

Ala

345

Phe

Gly

Gly

Asp

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Gln

Lys

Tyr

Leu

170

Leu

Ala

Ser

Thr

Phe

250

Asn

Val

Ile

Tyr

Tyr

330

His

Pro

Lys

Ser

Ser

Val

Val

Met

Leu

Glu

75

Leu

Arg

Gly

Lys

Leu

155

Asp

Val

Ser

Gln

Ser

235

Asn

Ala

Gly

Phe

Gly

315

Gly

Thr

Phe

Met

Lys
395

Thr

Pro

Asn

Asp

Gln

60

Ala

His

Tyr

Ile

Gly

140

Leu

Glu

Ala

Gln

Lys

220

Glu

Ser

Thr

Ser

Glu

300

Trp

Pro

Val

Asn

Thr
380

Val

Pro

Ser

Trp

Leu

45

Arg

Leu

Thr

Val

Glu

125

Gly

Pro

Tyr

Gln

Arg

205

Tyr

Lys

Thr

Lys

Ser

285

Met

Cys

Ala

Pro

Asp
365
Asn

Arg

Val

Asp

Val

30

Asn

Asp

Phe

Leu

Ser

110

Pro

Ala

Lys

Lys

Phe

190

Glu

Met

Gln

Gly

Ile

270

Val

Asn

Gln

Thr

Phe

350

Cys

Lys

Val

Ile

Leu

15

Ala

Leu

Phe

Phe

Val

95

Gln

Gln

Asn

Val

Leu

175

Leu

Phe

Ala

Trp

Asn

255

Met

Pro

Gly

Arg

Thr

335

Tyr

Val

Val

Asp

Val

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Ile

Lys

Gln

160

Ala

Ala

Ser

Leu

Ile

240

Ser

Ser

Glu

Tyr

Ser

320

Gly

Gly

Asp

Val

Gln
400

Thr
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-continued

174

Ser

Glu

Lys

Asp

465

Phe

Leu

Glu

Asp

Arg

545

Asn

Ile

Trp

Lys

<210>
<211>
<212>
<213>
<220>
<223>

Asn

His

Arg

450

Phe

Lys

Lys

Lys

Val

530

Tyr

Lys

Cys

Glu

Glu
610

Thr

Gln

435

Leu

Phe

Val

Arg

Arg

515

Thr

Asp

Cys

His

Lys

595

Gln

Asn

420

Gln

Pro

Ala

Pro

Pro

500

Ala

Val

Cys

Asp

Asn

580

Glu

PRT

<400> SEQUENCE:

Met
1
Gly
Lys
Glu
Thr
65

Gln

Thr

Arg

Asn

Pro

His

Glu

Gln

50

Glu

Phe

Ser

Ala

Asp
130

Val

Gly

Leu

Trp

Ala

Trp

Glu

Gly

Gln

115

Trp

Asp

Phe

Pro

20

Glu

Pro

Arg

Lys

Ile

100

Leu

Val

Ser

405

Met Cys

Pro Leu

Pro Asp

Trp Ala
470

Arg Glu
485

Leu Gly

Arg Leu

Asp Pro

Lys Cys

550

Glu Cys
565

Val Thr

Asn Leu

SEQ ID NO 64
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

611

64

Tyr Glu

Gly Ile

Leu Pro

Leu Thr

Arg Val

70

Gly Glu

85

Ser Ser

Val Lys

Ala Ile

Gly Tyr

Val

Glu

Phe

455

Lys

Leu

Asp

Ser

Ala

535

Asp

Glu

His

Ser

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Val

Thr

135

Ile

Val

Asp

440

Gly

Val

Ala

Val

Phe

520

Pro

Tyr

Tyr

Cys

Asp
600

Val

Asp

Asp

Ala

Lys

Tyr

Val

Val

120

Lys

Pro

Val

425

Arg

Lys

Asn

Gly

Thr

505

Val

Leu

His

Leu

Gln

585

Phe

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Phe

Val

Ala

410

Asp

Met

Ile

Gln

Thr

490

Asn

Pro

Arg

Ala

Asn

570

Ile

Gly

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Gln

Lys

Tyr

Gly

Phe

Thr

Val

475

Lys

Thr

Glu

Pro

Gln

555

Arg

Cys

Asp

Val

Val

Met

Leu

Glu

75

Met

Arg

Gly

Lys

Leu

Asn

Lys

Lys

460

Pro

Gly

Ser

Thr

Leu

540

Phe

Gly

His

Phe

Pro

Asn

Asp

Gln

60

Ala

His

Tyr

Ile

Gly
140

Leu

Ser

Phe

445

Gln

Val

Ala

Tyr

Pro

525

Asn

Asp

Lys

Gly

Asp
605

Ser

Trp

Leu

45

Arg

Leu

Val

Val

Glu
125

Gly

Pro

Thr

430

Glu

Glu

Thr

Glu

Lys

510

Arg

Trp

Asn

Asn

Ile

590

Asp

Asp

Val

30

Asn

Asp

Phe

Leu

Ser

110

Pro

Ala

Lys

415

Thr

Leu

Val

His

Lys

495

Ser

Ser

Asn

Ile

Gly

575

Pro

Ala

Leu

15

Ala

Leu

Phe

Phe

Val

95

Gln

Gln

Asn

Val

Phe

Thr

Lys

Glu

480

Ser

Leu

Ser

Ser

Ser

560

Cys

Pro

Asn

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Ile

Lys

Gln
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-continued

176

145

Pro

Ala

Glu

Ala

225

Gln

Arg

Leu

Asp

Asp

305

Phe

Lys

Cys

Lys

Glu

385

Lys

Ser

Glu

Lys

Asp

465

Phe

Leu

Glu

Asp

Arg
545

Glu

Leu

Ser

Asp

210

Asn

Glu

Ser

Thr

Ile

290

Pro

Asn

Thr

Val

Met

370

Ser

Cys

Asn

His

Arg

450

Phe

Lys

Lys

Lys

Val
530

Tyr

Lys

Leu

Asn

Ser

195

Pro

Trp

Asn

Gln

Lys

275

Ser

Ala

Lys

Asn

Asn

355

Leu

Ala

Lys

Thr

Gln

435

Leu

Phe

Val

Arg

Arg

515

Thr

Asp

Cys

Gln

Leu

180

Gln

Val

Leu

Gln

Ile

260

Ser

Lys

Tyr

Arg

Ile

340

Trp

Ile

Lys

Ser

Asn

420

Gln

Pro

Ala

Pro

Pro

500

Ala

Val

Cys

Asp

Trp

165

Glu

Arg

Ile

Val

Glu

245

Lys

Ala

Asn

Ala

Asn

325

Ala

Thr

Trp

Ala

Ser

405

Met

Pro

Pro

Trp

Arg

485

Leu

Arg

Asp

Lys

Glu
565

150

Ala

Glu

Ser

Lys

Glu

230

Ser

Ala

Val

Arg

Gly

310

Thr

Glu

Asn

Trp

Ile

390

Val

Cys

Leu

Asp

Ala

470

Glu

Gly

Leu

Pro

Cys
550

Cys

Trp

Arg

Gln

Ser

215

His

Tyr

Ala

Asp

Ile

295

Ser

Val

Ala

Glu

Glu

375

Leu

Gln

Val

Glu

Phe

455

Lys

Leu

Asp

Ser

Ala
535

Asp

Glu

Thr

Lys

Glu

200

Lys

Gly

Leu

Leu

Tyr

280

Trp

Ile

Trp

Ile

Asn

360

Glu

Gly

Ile

Val

Asp

440

Gly

Val

Ala

Val

Phe
520
Pro

Tyr

Tyr

Asn

Arg

185

Ala

Thr

Ile

Ser

Asp

265

Leu

Gln

Leu

Leu

Ala

345

Phe

Gly

Gly

Asp

Val

425

Arg

Lys

Asn

Gly

Thr

505

Val

Leu

His

Leu

Leu

170

Leu

Ala

Ser

Thr

Phe

250

Asn

Val

Ile

Tyr

Tyr

330

His

Pro

Lys

Ser

Ser

410

Asp

Met

Ile

Gln

Thr

490

Asn

Pro

Arg

Ala

Asn
570

155

Asp

Val

Ser

Gln

Ser

235

Asn

Ala

Gly

Phe

Gly

315

Gly

Thr

Phe

Met

Lys

395

Thr

Gly

Phe

Thr

Val

475

Lys

Thr

Glu

Pro

Gln
555

Arg

Glu

Ala

Gln

Lys

220

Glu

Ser

Thr

Ser

Glu

300

Trp

Pro

Val

Asn

Thr

380

Val

Pro

Asn

Lys

Lys

460

Pro

Gly

Ser

Thr

Leu
540

Phe

Gly

Tyr

Gln

Arg

205

Tyr

Lys

Thr

Lys

Ser

285

Met

Cys

Ala

Pro

Asp

365

Asn

Arg

Val

Ser

Phe

445

Gln

Val

Ala

Tyr

Pro

525

Asn

Asp

Lys

Lys

Phe

190

Glu

Met

Gln

Gly

Ile

270

Val

Asn

Gln

Thr

Phe

350

Cys

Lys

Val

Ile

Thr

430

Glu

Glu

Thr

Glu

Lys

510

Arg

Trp

Asn

Asn

Leu

175

Leu

Phe

Ala

Trp

Asn

255

Met

Pro

Gly

Arg

Thr

335

Tyr

Val

Val

Asp

Val

415

Thr

Leu

Val

His

Lys

495

Ser

Ser

Asn

Ile

Gly
575

160

Ala

Ala

Ser

Leu

Ile

240

Ser

Ser

Glu

Tyr

Ser

320

Gly

Gly

Asp

Val

Gln

400

Thr

Phe

Thr

Lys

Glu

480

Ser

Leu

Ser

Ser

Ser
560

Cys
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-continued

178

Ile

Cys

His Asn Val Thr His Cys Gln Ile Cys His Gly Ile Pro Pro

580

585

590

Trp Glu Lys Glu Asn Leu Ser Asp Phe Gly Asp Phe Asp Asp Ala Asn

595

Lys Glu Gln

<210>
<211>
<212>
<213>
<220>
<223>

610

PRT

<400> SEQUENCE:

Met

1

Gly

Lys

Glu

Thr

65

Gln

Thr

Arg

Asn

145

Pro

Ala

Glu

Ala

225

Gln

Arg

Leu

Asp

Asp
305

Pro

His

Glu

Gln

50

Glu

Phe

Thr

Glu

Asp

130

Val

Glu

Leu

Ser

Asp

210

Asn

Glu

Ser

Thr

Ile
290

Pro

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Trp

Asp

Leu

Asn

Ser

195

Pro

Trp

Asn

Gln

Lys
275

Ser

Ala

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Val

Ser

Gln

Leu

180

Gln

Val

Leu

Gln

Ile

260

Ser

Lys

Tyr

SEQ ID NO 65
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

611

65

Tyr

Gly

Leu

Leu

Arg

Gly

Lys

Val

Ala

Gly

Trp

165

Glu

Arg

Ile

Val

Glu

245

Lys

Ala

Asn

Ala

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Lys

Ile

Tyr

150

Ala

Glu

Ser

Lys

Glu

230

Ser

Ala

Val

Arg

Gly
310

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Val

Thr

135

Ile

Trp

Arg

Gln

Ser

215

His

Tyr

Ala

Asp

Ile
295

Ser

600

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Val

120

Lys

Pro

Thr

Lys

Glu

200

Lys

Gly

Leu

Leu

Tyr
280

Trp

Ile

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Phe

Val

Ala

Asn

Arg

185

Ala

Thr

Ile

Ser

Asp

265

Leu

Gln

Leu

Lys

10

Phe

Asp

Lys

Pro

His

Gly

Gln

Lys

Tyr

Leu

170

Leu

Ala

Ser

Thr

Phe

250

Asn

Val

Ile

Tyr

Val

Val

Met

Leu

Glu

75

Met

Arg

Gly

Lys

Leu

155

Asp

Val

Ser

Gln

Ser

235

Asn

Ala

Gly

Phe

Gly
315

Pro

Asn

Asp

Gln

60

Ala

His

Phe

Ile

Gly

140

Leu

Glu

Ala

Gln

Lys

220

Glu

Ser

Thr

Ser

Glu
300

Trp

605

Ser

Trp

Leu

45

Arg

Leu

Val

Leu

Glu

125

Gly

Pro

Tyr

Gln

Arg

205

Tyr

Lys

Thr

Lys

Ser
285

Met

Cys

Asp

Val

Asn

Asp

Phe

Leu

Ser

110

Pro

Ala

Lys

Lys

Phe

190

Glu

Met

Gln

Gly

Ile
270
Val

Asn

Gln

Leu

15

Ala

Leu

Phe

Phe

Val

Gln

Gln

Asn

Val

Leu

175

Leu

Phe

Ala

Trp

Asn

255

Met

Pro

Gly

Arg

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Ile

Lys

Gln

160

Ala

Ala

Ser

Leu

Ile

240

Ser

Ser

Glu

Tyr

Ser
320
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-continued

180

Phe

Lys

Cys

Lys

Glu

385

Lys

Ser

Glu

Lys

Asp

465

Phe

Leu

Glu

Asp

Arg

545

Asn

Ile

Trp

Lys

<210>
<211>
<212>
<213>
<220>
<223>

Asn

Thr

Val

Met

370

Ser

Cys

Asn

His

Arg

450

Phe

Lys

Lys

Lys

Val

530

Tyr

Lys

Cys

Glu

Glu
610

Lys

Asn

Asn

355

Leu

Ala

Lys

Thr

Gln

435

Leu

Phe

Val

Arg

Arg

515

Thr

Asp

Cys

His

Lys

595

Gln

Arg

Ile

340

Trp

Ile

Lys

Ser

Asn

420

Gln

Pro

Ala

Pro

Pro

500

Ala

Val

Cys

Asp

Asn

580

Glu

PRT

<400> SEQUENCE:

Met Pro Gly Phe

1

Gly His Leu Pro

20

Asn Thr
325

Ala Glu

Thr Asn

Trp Trp

Ala Ile

390

Ser Val
405

Met Cys

Pro Leu

Pro Asp

Trp Ala
470

Arg Glu
485

Leu Gly

Arg Leu

Asp Pro

Lys Cys

550

Glu Cys
565

Val Thr

Asn Leu

SEQ ID NO 66
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

611

66

Tyr Glu
5

Gly Ile

Lys Glu Trp Glu Leu Pro

35

Glu Gln Ala Pro

50

Leu Thr

Val

Ala

Glu

Glu

375

Leu

Gln

Val

Glu

Phe

455

Lys

Leu

Asp

Ser

Ala

535

Asp

Glu

His

Ser

Ile

Ser

Pro

Val
55

Trp

Ile

Asn

360

Glu

Gly

Ile

Val

Asp

440

Gly

Val

Ala

Val

Phe

520

Pro

Tyr

Tyr

Cys

Asp
600

Val

Asp

Asp

40

Ala

Leu

Ala

345

Phe

Gly

Gly

Asp

Val

425

Arg

Lys

Asn

Gly

Thr

505

Val

Leu

His

Leu

Gln

585

Phe

Ile
Ser
25

Ser

Glu

Tyr

330

His

Pro

Lys

Ser

Ser

410

Asp

Met

Ile

Gln

Thr

490

Asn

Pro

Arg

Ala

Asn

570

Ile

Gly

Lys
10
Phe

Asp

Lys

Gly Pro

Thr Val

Phe Asn

Met Thr

380
Lys Val
395
Thr Pro
Gly Asn
Phe Lys
Thr Lys

460

Val Pro

475

Lys Gly

Thr Ser

Glu Thr

Pro Leu
540

Gln Phe

555

Arg Gly

Cys His

Asp Phe

Val Pro

Val Asn

Met Asp

Leu Gln
60

Ala

Pro

Asp

365

Asn

Arg

Val

Ser

Phe

445

Gln

Val

Ala

Tyr

Pro

525

Asn

Asp

Lys

Gly

Asp
605

Ser

Trp

Leu

45

Arg

Thr

Phe

350

Cys

Lys

Val

Ile

Thr

430

Glu

Glu

Thr

Glu

Lys

510

Arg

Trp

Asn

Asn

Ile

590

Asp

Asp

Val

30

Asn

Asp

Thr

335

Tyr

Val

Val

Asp

Val

415

Thr

Leu

Val

His

Lys

495

Ser

Ser

Asn

Ile

Gly

575

Pro

Ala

Leu
15
Ala

Leu

Phe

Gly

Gly

Asp

Val

Gln

400

Thr

Phe

Thr

Lys

Glu

480

Ser

Leu

Ser

Ser

Ser

560

Cys

Pro

Asn

Asp

Glu

Ile

Leu
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-continued

182

Thr

65

Gln

Thr

Arg

Asn

145

Pro

Ala

Glu

Ala

225

Gln

Arg

Leu

Asp

Asp

305

Phe

Lys

Cys

Lys

Glu

385

Lys

Ser

Glu

Lys

Asp
465

Glu

Phe

Thr

Glu

Asp

130

Val

Glu

Leu

Ser

Asp

210

Asn

Glu

Ser

Thr

Ile

290

Pro

Asn

Thr

Val

Met

370

Ser

Cys

Asn

His

Arg

450

Phe

Trp

Glu

Gly

Lys

115

Trp

Asp

Leu

Asn

Ser

195

Pro

Trp

Asn

Gln

Lys

275

Ser

Ala

Lys

Asn

Asn

355

Leu

Ala

Lys

Thr

Gln
435

Leu

Phe

Arg

Lys

Val

100

Leu

Val

Ser

Gln

Leu

180

Gln

Val

Leu

Gln

Ile

260

Ser

Lys

Tyr

Arg

Ile

340

Trp

Ile

Lys

Ser

Asn

420

Gln

Pro

Ala

Arg

Gly

85

Lys

Ile

Ala

Gly

Trp

165

Glu

Arg

Ile

Val

Glu

245

Lys

Ala

Asn

Ala

Asn

325

Ala

Thr

Trp

Ala

Ser

405

Met

Pro

Pro

Trp

Val

70

Glu

Ser

Gln

Ile

Tyr

150

Ala

Glu

Ser

Lys

Glu

230

Ser

Ala

Val

Arg

Gly

310

Thr

Glu

Asn

Trp

Ile

390

Val

Cys

Leu

Asp

Ala
470

Ser

Ser

Met

Arg

Thr

135

Ile

Trp

Arg

Gln

Ser

215

His

Tyr

Ala

Asp

Ile

295

Ser

Val

Ala

Glu

Glu

375

Leu

Gln

Val

Glu

Phe

455

Lys

Lys

Tyr

Val

Ile

120

Lys

Pro

Thr

Lys

Glu

200

Lys

Gly

Leu

Leu

Tyr

280

Trp

Ile

Trp

Ile

Asn

360

Glu

Gly

Ile

Val

Asp
440

Gly

Val

Ala

Phe

Leu

105

Tyr

Val

Ala

Asn

Arg

185

Ala

Thr

Ile

Ser

Asp

265

Leu

Gln

Leu

Leu

Ala

345

Phe

Gly

Gly

Asp

Val
425
Arg

Lys

Asn

Pro

His

90

Gly

Arg

Lys

Tyr

Leu

170

Leu

Ala

Ser

Thr

Phe

250

Asn

Val

Ile

Tyr

Tyr

330

His

Pro

Lys

Ser

Ser

410

Asp

Met

Ile

Gln

Glu

75

Met

Arg

Gly

Lys

Leu

155

Asp

Val

Ser

Gln

Ser

235

Asn

Ala

Gly

Phe

Gly

315

Gly

Thr

Phe

Met

Lys

395

Thr

Gly

Phe

Thr

Val
475

Ala

His

Phe

Ile

Gly

140

Leu

Glu

Ala

Gln

Lys

220

Glu

Ser

Thr

Ser

Glu

300

Trp

Pro

Val

Asn

Thr

380

Pro

Asn

Lys

Lys

460

Pro

Leu

Val

Leu

Glu

125

Gly

Pro

Tyr

Gln

Arg

205

Tyr

Lys

Thr

Lys

Ser

285

Met

Cys

Ala

Pro

Asp

365

Asn

Arg

Val

Ser

Phe
445

Gln

Val

Phe

Leu

Ser

110

Pro

Ala

Lys

Lys

Phe

190

Glu

Met

Gln

Gly

Ile

270

Val

Asn

Gln

Thr

Phe

350

Cys

Lys

Val

Ile

Thr
430
Glu

Glu

Thr

Phe

Val

95

Gln

Gln

Asn

Val

Leu

175

Leu

Phe

Ala

Trp

Asn

255

Met

Pro

Gly

Arg

Thr

335

Tyr

Val

Val

Asp

Val

415

Thr

Leu

Val

His

Val

Glu

Ile

Ile

Lys

Gln

160

Ala

Ala

Ser

Leu

Ile

240

Ser

Ser

Glu

Tyr

Ser

320

Gly

Gly

Asp

Val

Gln

400

Thr

Phe

Thr

Lys

Glu
480
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-continued

184

Phe

Leu

Glu

Asp

Arg

545

Asn

Ile

Trp

Lys

<210>
<211>
<212>
<213>
<220>
<223>

Lys

Lys

Lys

Val

530

Tyr

Lys

Cys

Glu

Glu
610

Val

Arg

Arg

515

Thr

Asp

Cys

His

Lys

595

Gln

Pro

Pro

500

Ala

Val

Cys

Asp

Asn

580

Glu

PRT

<400> SEQUENCE:

Met

1

Gly

Lys

Glu

Thr

65

Gln

Thr

Arg

Pro

Asn

145

Leu

Leu

Phe

Pro

His

Glu

Gln

50

Glu

Phe

Thr

Glu

Asn

130

Lys

Gln

Ala

Ala

Ser
210

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Ala

Glu

195

Ala

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu
180

Ser

Asp

Arg

485

Leu

Arg

Asp

Lys

Glu

565

Val

Asn

SEQ ID NO 67
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

613

67

Tyr

Gly

Leu

Leu

Arg

Gly

85

Lys

Ile

Ala

Asp

Leu
165
Asn

Ser

Pro

Glu

Gly

Leu

Pro

Cys

550

Cys

Thr

Leu

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Gln

Val

Ser

150

Gln

Leu

Gln

Val

Leu

Asp

Ser

Ala

535

Asp

Glu

His

Ser

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Arg

Thr

135

Gly

Trp

Glu

Arg

Ile
215

Ala

Val

Phe

520

Pro

Tyr

Tyr

Cys

Asp
600

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Ser
200

Lys

Gly

Thr

505

Val

Leu

His

Leu

Gln

585

Phe

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Gln

Ser

Thr

490

Asn

Pro

Arg

Ala

Asn

570

Ile

Gly

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Arg

Arg

Pro

Thr
170
Lys

Glu

Lys

Lys Gly

Thr Ser

Glu Thr

Pro Leu

540
Gln Phe
555
Arg Gly

Cys His

Asp Phe

Val Pro

Val Asn

Met Asp

Leu Gln

60

Glu Ala
75

Met His

Arg Phe

Gly Ile

Asn Gly

140

Ala Tyr

155

Asn Leu

Arg Leu

Ala Ala

Thr Ser
220

Ala

Tyr

Pro

525

Asn

Asp

Lys

Gly

Asp
605

Ser

Trp

Leu

45

Arg

Leu

Val

Leu

Glu

125

Ala

Leu

Asp

Val

Ser

205

Gln

Glu

Lys

510

Arg

Trp

Asn

Asn

Ile

590

Asp

Asp

Val

30

Asn

Asp

Phe

Leu

Ser

110

Pro

Gly

Leu

Glu

Ala
190

Gln

Lys

Lys

495

Ser

Ser

Asn

Ile

Gly

575

Pro

Ala

Leu

15

Ala

Leu

Phe

Phe

Val

95

Gln

Thr

Gly

Pro

Tyr
175
Gln

Arg

Tyr

Ser

Leu

Ser

Ser

Ser

560

Cys

Pro

Asn

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Leu

Ala

Lys

160

Lys

Phe

Glu

Met
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-continued

186

Ala

225

Trp

Asn

Met

Pro

Gly

305

Arg

Thr

Tyr

Thr

Leu

Lys

Ser

Ser

Asn

545

Ile

Gly

Pro

Ala

Leu

Ile

Ser

Ser

Glu

290

Tyr

Ser

Gly

Gly

Asp

370

Val

Gln

Thr

Phe

Thr

450

Lys

Glu

Ser

Leu

Ser

530

Ser

Ser

Cys

Pro

Asn
610

Val

Gln

Arg

Leu

275

Asp

Asp

Phe

Lys

Cys

355

Lys

Glu

Lys

Ser

Glu

435

Lys

Asp

Phe

Leu

Glu

515

Asp

Arg

Asn

Ile

Trp
595

Lys

Asn

Glu

Ser

260

Thr

Ile

Pro

Asn

Thr

340

Val

Met

Ser

Cys

Asn

420

His

Arg

Phe

Lys

Lys

500

Lys

Val

Tyr

Lys

Cys

580

Glu

Glu

Trp

Asn

245

Gln

Lys

Ser

Ala

Lys

325

Asn

Asn

Leu

Ala

Lys

405

Thr

Gln

Leu

Phe

Val

485

Arg

Arg

Thr

Asp

Cys

565

His

Lys

Gln

<210> SEQ ID NO 68

<211> LENGTH:

<212> TYPE:

PRT

613

Leu

230

Gln

Ile

Ser

Lys

Tyr

310

Arg

Ile

Trp

Ile

Lys

390

Ser

Asn

Gln

Pro

Ala

470

Pro

Pro

Ala

Val

Cys

550

Asp

Asn

Glu

Val

Glu

Lys

Ala

Asn

295

Ala

Asn

Ala

Thr

Trp

375

Ala

Ser

Met

Pro

Pro

455

Trp

Arg

Leu

Arg

Asp

535

Lys

Glu

Val

Asn

Glu

Ser

Ala

Val

280

Arg

Gly

Thr

Glu

Asn

360

Trp

Ile

Val

Cys

Leu

440

Asp

Ala

Glu

Gly

Leu

520

Pro

Cys

Cys

Thr

Leu
600

His

Tyr

Ala

265

Asp

Ile

Ser

Val

Ala

345

Glu

Glu

Leu

Gln

Val

425

Glu

Phe

Lys

Leu

Asp

505

Ser

Ala

Asp

Glu

His

585

Ser

Gly

Leu

250

Leu

Tyr

Trp

Ile

Trp

330

Ile

Asn

Glu

Gly

Ile

410

Val

Asp

Gly

Val

Ala

490

Val

Phe

Pro

Tyr

Tyr

570

Cys

Asp

Ile

235

Ser

Asp

Leu

Gln

Leu

315

Leu

Ala

Phe

Gly

Gly

395

Asp

Val

Arg

Lys

Asn

475

Gly

Thr

Val

Leu

His

555

Leu

Gln

Phe

Thr

Phe

Asn

Val

Ile

300

Tyr

Tyr

His

Pro

Lys

380

Ser

Ser

Asp

Met

Ile

460

Gln

Thr

Asn

Pro

Arg

540

Ala

Asn

Ile

Gly

Ser

Asn

Ala

Gly

285

Phe

Gly

Gly

Thr

Phe

365

Met

Lys

Thr

Gly

Phe

445

Thr

Val

Lys

Thr

Glu

525

Pro

Gln

Arg

Cys

Asp
605

Glu

Ser

Thr

270

Ser

Glu

Trp

Pro

Val

350

Asn

Thr

Val

Pro

Asn

430

Lys

Lys

Pro

Gly

Ser

510

Thr

Leu

Phe

Gly

His

590

Phe

Lys

Thr

255

Lys

Ser

Met

Cys

Ala

335

Pro

Asp

Asn

Arg

Val

415

Ser

Phe

Gln

Val

Ala

495

Tyr

Pro

Asn

Asp

Lys

575

Gly

Asp

Gln

240

Gly

Ile

Val

Asn

Gln

320

Thr

Phe

Cys

Lys

Val

400

Ile

Thr

Glu

Glu

Thr

480

Glu

Lys

Arg

Trp

Asn

560

Asn

Ile

Asp
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187

-continued

188

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric Rep protein sequence
<400> SEQUENCE: 68

Met Pro Gly Phe Tyr Glu Ile Val Ile Lys Val Pro Ser Asp Leu
1 5 10 15

Gly His Leu Pro Gly Ile Ser Asp Ser Phe Val Asn Trp Val Ala
20 25 30

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu
Glu Gln Ala Pro Leu Thr Val Ala Glu Lys Leu Gln Arg Asp Phe
50 55 60

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe
65 70 75

Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val
85 90 95

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gln
100 105 110

Arg Glu Lys Leu Ile Gln Arg Ile Tyr Arg Gly Ile Glu Pro Thr
115 120 125

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly
130 135 140

Asn Lys Val Val Asp Ser Gly Tyr Ile Pro Ala Tyr Leu Leu Pro
145 150 155

Val Gln Pro Glu Leu Gln Trp Ala Trp Thr Asn Leu Asp Glu Tyr
165 170 175

Leu Ala Ala Leu Asn Leu Glu Glu Arg Lys Arg Leu Val Ala Gln
180 185 190

Leu Ala Glu Ser Ser Gln Arg Ser Gln Glu Ala Ala Ser Gln Arg
195 200 205

Phe Ser Ala Asp Pro Val Ile Lys Ser Lys Thr Ser Gln Lys Tyr
210 215 220

Ala Leu Val Asn Trp Leu Val Glu His Gly Ile Thr Ser Glu Lys
225 230 235

Trp Ile Gln Glu Asn Gln Glu Ser Tyr Leu Ser Phe Asn Ser Thr
245 250 255

Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Thr Lys
260 265 270

Met Ser Leu Thr Lys Ser Ala Val Asp Tyr Leu Val Gly Ser Ser
275 280 285

Pro Glu Asp Ile Ser Lys Asn Arg Ile Trp Gln Ile Phe Glu Met
290 295 300

Gly Tyr Asp Pro Ala Tyr Ala Gly Ser Ile Leu Tyr Gly Trp Cys
305 310 315

Arg Ser Phe Asn Lys Arg Asn Thr Val Trp Leu Tyr Gly Pro Ala
325 330 335

Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro
340 345 350

Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp
355 360 365

Val Asp Lys Met Leu Ile Trp Trp Glu Glu Gly Lys Met Thr Asn
370 375 380

Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Leu

Gly

Lys

160

Lys

Phe

Glu

Met

Gln

240

Gly

Ile

Val

Asn

Gln

320

Thr

Phe

Cys

Lys

Val
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-continued

190

385

Asp

Thr

Leu

Lys

Ser

Ser

Asn

545

Ile

Gly

Pro

Ala

<210>
<211>
<212>
<213>
<220>
<223>

Gln

Thr

Phe

Thr

450

Lys

Glu

Ser

Leu

Ser

530

Ser

Ser

Cys

Pro

Asn
610

Lys

Ser

Glu

435

Lys

Asp

Phe

Leu

Glu

515

Asp

Arg

Asn

Ile

Trp

595

Lys

Cys

Asn

420

His

Arg

Phe

Lys

Lys

500

Lys

Val

Tyr

Lys

Cys

580

Glu

Glu

PRT

<400> SEQUENCE:

Met

1

Gly

Lys

Glu

Thr

65

Gln

Thr

Arg

Pro

Pro

His

Glu

Gln

50

Glu

Phe

Thr

Glu

Asn

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Trp

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Phe

Lys

405

Thr

Gln

Leu

Phe

Val

485

Arg

Arg

Thr

Asp

Cys

565

His

Lys

Gln

SEQ ID NO 69
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

613

69

Tyr

5

Gly

Leu

Leu

Arg

Gly

85

Lys

Ile

Ala

390

Ser

Asn

Gln

Pro

Ala

470

Pro

Pro

Ala

Val

Cys

550

Asp

Asn

Glu

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Gln

Val

Ser

Met

Pro

Pro

455

Trp

Arg

Leu

Arg

Asp

535

Lys

Glu

Val

Asn

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Arg

Thr

Val

Cys

Leu

440

Asp

Ala

Glu

Gly

Leu

520

Pro

Cys

Cys

Thr

Leu
600

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Ile

120

Lys

Gln

Val

425

Glu

Phe

Lys

Leu

Asp

505

Ser

Ala

Asp

Glu

His

585

Ser

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu
105

Tyr

Thr

Ile

410

Val

Asp

Gly

Val

Ala

490

Val

Phe

Pro

Tyr

Tyr

570

Cys

Asp

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Arg

Arg

395

Asp Ser

Val Asp

Arg Met

Lys Ile

460

Asn Gln
475

Gly Thr
Thr Asn
Val Pro
Leu Arg

540
His Ala
555
Leu Asn

Gln Ile

Phe Gly

Val Pro

Val Asn

Met Asp

Leu Gln

60

Glu Ala

75

Met His

Arg Phe

Gly Ile

Asn Gly

Thr

Gly

Phe

445

Thr

Val

Lys

Thr

Glu

525

Pro

Gln

Arg

Cys

Asp
605

Ser

Trp

Leu

45

Arg

Leu

Val

Leu

Glu

125

Ala

Pro

Asn

430

Lys

Lys

Pro

Gly

Ser

510

Thr

Leu

Phe

Gly

His

590

Phe

Asp

Val

Asn

Asp

Phe

Leu

Ser

110

Pro

Gly

Val

415

Ser

Phe

Gln

Val

Ala

495

Tyr

Pro

Asn

Asp

Lys

575

Gly

Asp

Leu

15

Ala

Leu

Phe

Phe

Val

95

Gln

Thr

Gly

400

Ile

Thr

Glu

Glu

Thr

480

Glu

Lys

Arg

Trp

Asn

560

Asn

Ile

Asp

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Leu

Gly
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-continued

192

Asn

145

Thr

Leu

Leu

Phe

Ala

225

Trp

Asn

Met

Pro

Gly

305

Arg

Thr

Tyr

Thr

Leu

Lys

Ser

Ser

Asn
545

130

Lys

Gln

Ala

Ala

Ser

210

Leu

Ile

Ser

Ser

Glu

290

Tyr

Ser

Gly

Gly

Asp

370

Val

Gln

Thr

Phe

Thr

450

Lys

Glu

Ser

Leu

Ser
530

Ser

Val

Pro

Ala

Glu

195

Ala

Val

Gln

Arg

Leu

275

Asp

Asp

Phe

Lys

Cys

355

Lys

Glu

Lys

Ser

Glu

435

Lys

Asp

Phe

Leu

Glu
515

Asp

Arg

Val

Glu

Leu

180

Ser

Asp

Asn

Glu

Ser

260

Thr

Ile

Pro

Asn

Thr

340

Val

Met

Ser

Cys

Asn

420

His

Arg

Phe

Lys

Lys

500

Lys

Val

Tyr

Asp

Leu

165

Asn

Ser

Pro

Trp

Asn

245

Gln

Lys

Ser

Ala

Lys

325

Asn

Asn

Leu

Ala

Lys

405

Thr

Gln

Leu

Phe

Val

485

Arg

Arg

Thr

Asp

Glu

150

Gln

Leu

Gln

Val

Leu

230

Gln

Ile

Ser

Lys

Tyr

310

Arg

Ile

Trp

Ile

Lys

390

Ser

Asn

Gln

Pro

Ala

470

Pro

Pro

Ala

Val

Cys
550

135

Cys

Trp

Glu

Arg

Ile

215

Val

Glu

Lys

Ala

Asn

295

Ala

Asn

Ala

Thr

Trp

375

Ala

Ser

Met

Pro

Pro

455

Trp

Arg

Leu

Arg

Asp

535

Lys

Tyr

Ala

Glu

Ser

200

Lys

Glu

Ser

Ala

Val

280

Arg

Gly

Thr

Glu

Asn

360

Trp

Ile

Val

Cys

Leu

440

Asp

Ala

Glu

Gly

Leu
520

Pro

Cys

Ile

Trp

Arg

185

Gln

Ser

His

Tyr

Ala

265

Asp

Ile

Ser

Val

Ala

345

Glu

Glu

Leu

Gln

Val

425

Glu

Phe

Lys

Leu

Asp

505

Ser

Ala

Asp

Pro

Thr

170

Lys

Glu

Lys

Gly

Leu

250

Leu

Tyr

Trp

Ile

Trp

330

Ile

Asn

Glu

Gly

Ile

410

Val

Asp

Gly

Val

Ala

490

Val

Phe

Pro

Tyr

Asn

155

Asn

Arg

Ala

Thr

Ile

235

Ser

Asp

Leu

Gln

Leu

315

Leu

Ala

Phe

Gly

Gly

395

Asp

Val

Arg

Lys

Asn

475

Gly

Thr

Val

Leu

His
555

140

Tyr

Leu

Leu

Ala

Ser

220

Thr

Phe

Asn

Val

Ile

300

Tyr

Tyr

His

Pro

Lys

380

Ser

Ser

Asp

Met

Ile

460

Gln

Thr

Asn

Pro

Arg
540

Ala

Leu

Asp

Val

Ser

205

Gln

Ser

Asn

Ala

Gly

285

Phe

Gly

Gly

Thr

Phe

365

Met

Lys

Thr

Gly

Phe

445

Thr

Val

Lys

Thr

Glu
525

Pro

Gln

Leu

Glu

Ala

190

Gln

Lys

Glu

Ser

Thr

270

Ser

Glu

Trp

Pro

Val

350

Asn

Thr

Val

Pro

Asn

430

Lys

Lys

Pro

Gly

Ser
510
Thr

Leu

Phe

Pro

Tyr

175

Gln

Arg

Tyr

Lys

Thr

255

Lys

Ser

Met

Cys

Ala

335

Pro

Asp

Asn

Arg

Val

415

Ser

Phe

Gln

Val

Ala

495

Tyr

Pro

Asn

Asp

Lys

160

Lys

Phe

Glu

Met

Gln

240

Gly

Ile

Val

Asn

Gln

320

Thr

Phe

Cys

Lys

Val

400

Ile

Thr

Glu

Glu

Thr

480

Glu

Lys

Arg

Trp

Asn
560
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-continued

194

Ile

Gly

Ala

<210>
<211>
<212>
<213>
<220>
<223>

Ser

Cys

Pro

Asn
610

Asn

Ile

Trp

595

Lys

Lys
Cys
580

Glu

Glu

PRT

<400> SEQUENCE:

Met

1

Gly

Lys

Glu

Thr

65

Gln

Thr

Arg

Pro

Asn

145

Thr

Ser

Leu

Phe

Ala

225

Trp

Asn

Met

Pro

Pro

His

Glu

Gln

50

Glu

Phe

Thr

Glu

Asn

130

Lys

Gln

Ala

Ala

Ser

210

Leu

Ile

Ser

Ser

Glu
290

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Cys

Glu

195

Ala

Val

Gln

Arg

Leu
275

Asp

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu

180

Ser

Asp

Asn

Glu

Ser
260

Thr

Ile

Cys Asp Glu Cys

565

His Asn Val Thr

Lys Glu Asn Leu

Gln

SEQ ID NO 70
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

613

70

Tyr

Gly

Leu

Leu

Arg

Gly

85

Lys

Ile

Ala

Asp

Leu

165

Asn

Ser

Pro

Trp

Asn
245
Gln

Lys

Ser

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Gln

Val

Glu

150

Gln

Leu

Gln

Val

Leu

230

Gln

Ile

Ser

Lys

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Arg

Thr

135

Cys

Trp

Thr

Arg

Ile

215

Val

Glu

Lys

Ala

Asn
295

600

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Ser

200

Lys

Glu

Ser

Ala

Val
280

Arg

Glu
His
585

Ser

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Gln

Ser

His

Tyr

Ala
265

Asp

Ile

Tyr
570
Cys

Asp

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Arg

Arg

Pro

Thr

170

Lys

Glu

Lys

Gly

Leu
250
Leu

Tyr

Trp

Leu Asn Arg Gly

Gln Ile Cys His

590

Phe Gly Asp Phe

Val

Val

Met

Leu

Glu

75

Met

Arg

Gly

Asn

Asn

155

Asn

Arg

Ala

Thr

Ile

235

Ser

Asp

Leu

Gln

Pro

Asn

Asp

Gln

60

Ala

His

Phe

Ile

Gly

140

Tyr

Met

Leu

Ala

Ser

220

Thr

Phe

Asn

Val

Ile
300

605

Ser

Trp

Leu

45

Arg

Leu

Val

Leu

Glu

125

Ala

Leu

Glu

Val

Ser

205

Gln

Ser

Asn

Ala

Gly
285

Phe

Asp

Val

30

Asn

Asp

Phe

Leu

Ser

110

Pro

Gly

Leu

Gln

Ala

190

Gln

Lys

Glu

Ser

Thr
270

Ser

Glu

Lys
575
Gly

Asp

Leu

15

Ala

Leu

Phe

Phe

Val

95

Gln

Thr

Gly

Pro

Tyr

175

Gln

Arg

Tyr

Lys

Thr
255
Lys

Ser

Met

Asn

Ile

Asp

Asp

Glu

Ile

Leu

Val

Glu

Ile

Leu

Gly

Lys

160

Leu

Phe

Glu

Met

Gln

240

Gly

Ile

Val

Asn
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-continued

196

Gly
305
Arg

Thr

Tyr

Thr

Leu

Lys

Ser

Ser

Asn

545

Ile

Gly

Pro

Ala

<210>
<211>
<212>
<213>
<220>
<223>

Tyr

Ser

Gly

Gly

Asp

370

Val

Gln

Thr

Phe

Thr

450

Lys

Glu

Ser

Leu

Ser

530

Ser

Ser

Cys

Pro

Asn
610

Asp

Phe

Lys

Cys

355

Lys

Glu

Lys

Ser

Glu

435

Lys

Asp

Phe

Leu

Glu

515

Asp

Arg

Asn

Ile

Trp

595

Lys

Pro

Asn

Thr

340

Val

Met

Ser

Cys

Asn

420

His

Arg

Phe

Lys

Lys

500

Lys

Val

Tyr

Lys

Cys

580

Glu

Glu

PRT

<400> SEQUENCE:

Ala

Lys

325

Asn

Asn

Leu

Ala

Lys

405

Thr

Gln

Leu

Phe

Val

485

Arg

Arg

Thr

Asp

Cys

565

His

Lys

Gln

SEQ ID NO 71
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

614

71

Tyr

310

Arg

Ile

Trp

Ile

Lys

390

Ser

Asn

Gln

Pro

Ala

470

Pro

Pro

Ala

Val

Cys

550

Asp

Asn

Glu

Ala

Asn

Ala

Thr

Trp

375

Ala

Ser

Met

Pro

Pro

455

Trp

Arg

Leu

Arg

Asp

535

Lys

Glu

Val

Asn

Gly

Thr

Glu

Asn

360

Trp

Ile

Val

Cys

Leu

440

Asp

Ala

Glu

Gly

Leu

520

Pro

Cys

Cys

Thr

Leu
600

Ser

Val

Ala

345

Glu

Glu

Leu

Gln

Val

425

Glu

Phe

Lys

Leu

Asp

505

Ser

Ala

Asp

Glu

His

585

Ser

Ile

Trp

330

Ile

Asn

Glu

Gly

Ile

410

Val

Asp

Gly

Val

Ala

490

Val

Phe

Pro

Tyr

Tyr

570

Cys

Asp

Leu

315

Leu

Ala

Phe

Gly

Gly

395

Asp

Val

Arg

Lys

Asn

475

Gly

Thr

Val

Leu

His

555

Leu

Gln

Phe

Tyr

Tyr

His

Pro

Lys

380

Ser

Ser

Asp

Met

Ile

460

Gln

Thr

Asn

Pro

Arg

540

Ala

Asn

Ile

Gly

Gly Trp Cys

Gly

Thr

Phe

365

Met

Lys

Thr

Gly

Phe

445

Thr

Val

Lys

Thr

Glu

525

Pro

Gln

Arg

Cys

Asp
605

Pro

Val

350

Asn

Thr

Val

Pro

Asn

430

Lys

Lys

Pro

Gly

Ser

510

Thr

Leu

Phe

Gly

His

590

Phe

Ala

335

Pro

Asp

Asn

Arg

Val

415

Ser

Phe

Gln

Val

Ala

495

Tyr

Pro

Asn

Asp

Lys

575

Gly

Asp

Gln

320

Thr

Phe

Cys

Lys

Val

400

Ile

Thr

Glu

Glu

Thr

480

Glu

Lys

Arg

Trp

Asn

560

Asn

Ile

Asp

Met Pro Gly Phe Tyr Glu Ile Val Ile Lys Val Pro Ser Asp Leu Asp

1

5

10

15

Gly His Leu Pro Gly Ile Ser Asp Ser Phe Val Asn Trp Val Ala Glu

20

25

30

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu Ile

35

40

45
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-continued

198

Glu

Thr

65

Gln

Thr

Arg

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Gly

Ile

Asn

305

Gln

Thr

Phe

Cys

Lys

385

Ile

Thr

Glu

Gln

50

Glu

Phe

Thr

Glu

Asn

130

Lys

Gln

Ala

Thr

Asn

210

Ala

Trp

Asn

Met

Pro

290

Gly

Arg

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu
450

Ala

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Ser

Ser

275

Glu

Tyr

Ser

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Pro

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser
420

Glu

Lys

Leu

Arg

Gly

85

Lys

Ile

Ala

Asp

Leu

165

Asn

Ser

Ala

Asn

Glu

245

Ser

Thr

Ile

Pro

Asn

325

Thr

Val

Met

Ser

Cys

405

Asn

His

Arg

Thr

Val

70

Glu

Ser

Gln

Val

Glu

150

Gln

Leu

Gln

Pro

Trp

230

Asn

Gln

Lys

Ser

Ala

310

Lys

Asn

Asn

Leu

Ala

390

Lys

Thr

Gln

Leu

Val

55

Ser

Ser

Met

Arg

Thr

135

Cys

Trp

Thr

Thr

Val

215

Leu

Gln

Ile

Ser

Lys

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Pro
455

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Glu

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

440

Pro

Glu

Ala

Phe

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Glu

Lys

Glu

Ser

Ala

265

Val

Arg

Gly

Thr

Glu

345

Asn

Trp

Ile

Val

Cys
425

Leu

Asp

Lys

Pro

His

90

Gly

Arg

Arg

Pro

Thr

170

Lys

Gln

Ser

His

Tyr

250

Ala

Asp

Ile

Ser

Val

330

Ala

Glu

Glu

Leu

Gln
410
Val

Glu

Phe

Leu

Glu

75

Met

Arg

Gly

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Leu

Leu

Tyr

Trp

Ile

315

Trp

Ile

Asn

Glu

Gly

395

Ile

Val

Asp

Gly

Gln

60

Ala

His

Phe

Ile

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Gln

300

Leu

Leu

Ala

Phe

Gly

380

Gly

Asp

Val

Arg

Lys
460

Arg

Leu

Val

Leu

Glu

125

Ala

Leu

Glu

Val

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Tyr

Tyr

His

Pro

365

Lys

Ser

Ser

Asp

Met
445

Ile

Asp

Phe

Leu

Ser

110

Pro

Gly

Leu

Gln

Ala

190

Asn

Gln

Ser

Asn

Ala

270

Gly

Phe

Gly

Gly

Thr

350

Phe

Met

Lys

Thr

Gly
430

Phe

Thr

Phe

Phe

Val

95

Gln

Thr

Gly

Pro

Tyr

175

Gln

Gln

Lys

Glu

Ser

255

Thr

Ser

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro
415
Asn

Lys

Lys

Leu

Val

80

Glu

Ile

Leu

Gly

Lys

160

Leu

His

Asn

Tyr

Lys

240

Thr

Lys

Ser

Met

Cys

320

Ala

Pro

Asp

Asn

Arg

400

Val

Ser

Phe

Gln
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-continued

200

Glu

465

Thr

Glu

Lys

Arg

Trp

545

Asn

Asn

Ile

Asp

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Val

His

Lys

Ser

Ser

530

Asn

Ile

Gly

Pro

Ala
610

Lys

Glu

Ser

Leu

515

Ser

Ser

Ser

Cys

Pro

595

Asn

Asp

Phe

Leu

500

Glu

Asp

Arg

Asn

Ile

580

Trp

Lys

PRT

SEQUENCE :

Met Ala Thr Phe

1

Glu

Gln

Glu

Tyr

65

Phe

Ser

Glu

Asn

Lys

145

Gln

Ala

Ala

His

Ile

Gln

50

Glu

Glu

Gly

Lys

Trp

130

Val

Pro

Ala

Glu

Leu

Trp

Pro

Trp

Lys

Ile

Leu

115

Phe

Val

Glu

Leu

Ser
195

Pro

20

Glu

Gln

Asn

Gly

Ser

100

Ile

Ala

Asp

Leu

Asn

180

Ser

Phe

Lys

485

Lys

Lys

Val

Tyr

Lys

565

Cys

Glu

Glu

SEQ ID NO 72
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

612

72

Tyr

5

Gly

Leu

Leu

Lys

Ser

85

Ser

Gln

Val

Ser

Gln
165

Leu

Gln

Phe

470

Val

Arg

Arg

Thr

Asp

550

Cys

His

Lys

Gln

Glu

Ile

Pro

Thr

Phe

70

Glu

Met

Arg

Thr

Gly
150
Trp

Glu

Arg

Ala

Pro

Pro

Ala

Val

535

Cys

Asp

Asn

Glu

Val

Ser

Pro

Val

55

Ser

Tyr

Val

Ile

Lys

135

Tyr

Ala

Glu

Ser

Trp

Arg

Leu

Arg

520

Asp

Lys

Glu

Val

Asn
600

Ile

Asp

Glu

40

Ala

Lys

Phe

Leu

Tyr

120

Thr

Ile

Trp

Arg

Gln
200

Ala

Glu

Gly

505

Leu

Pro

Cys

Cys

Thr

585

Leu

Val

Ser

25

Ser

Asp

Gln

His

Gly

105

Arg

Arg

Pro

Thr

Lys
185

Glu

Lys

Leu

490

Asp

Ser

Ala

Asp

Glu

570

His

Ser

Arg

10

Phe

Asp

Arg

Glu

Leu

90

Arg

Gly

Asn

Ala

Asn
170

Arg

Ala

Val Asn

475

Ala Gly

Val Thr

Phe Val

Pro Leu
540

Tyr His

555

Tyr Leu

Cys Gln

Asp Phe

Val Pro

Val Asp

Leu Asn

Ile Arg

60

Ser Lys
75

His Thr

Tyr Val

Ile Glu

Gly Ala
140

Tyr Leu
155
Leu Asp

Leu Val

Ala Ser

Gln

Thr

Asn

Pro

525

Arg

Ala

Asn

Ile

Gly
605

Phe

Trp

Leu

45

Arg

Phe

Leu

Ser

Pro

125

Gly

Leu

Glu

Ala

Gln
205

Val

Lys

Thr

510

Glu

Pro

Gln

Arg

Cys

590

Asp

Asp

Val

30

Thr

Val

Phe

Val

Gln

110

Thr

Gly

Pro

Tyr

Gln
190

Arg

Pro

Gly

495

Ser

Thr

Leu

Phe

Gly

575

His

Phe

Val

15

Thr

Leu

Phe

Val

Glu

95

Ile

Leu

Gly

Lys

Lys

175

Phe

Glu

Val

480

Ala

Tyr

Pro

Asn

Asp

560

Lys

Gly

Asp

Glu

Gly

Val

Leu

Gln

80

Thr

Arg

Pro

Asn

Val
160
Leu

Leu

Phe
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-continued

202

Ser

Leu

225

Ile

Ser

Ser

Glu

Tyr

305

Ser

Gly

Gly

Asp

385

Gln

Thr

Phe

Thr

Lys

465

Glu

Ser

Leu

Ser

Ser

545

Ser

Cys

Pro

Asn

Ala

210

Val

Gln

Arg

Leu

Asp

290

Asp

Phe

Lys

Cys

Lys

370

Glu

Lys

Ser

Glu

Lys

450

Asp

Phe

Leu

Glu

Asp

530

Arg

Asn

Ile

Trp

Lys
610

Asp

Asn

Glu

Ser

Thr

275

Ile

Pro

Asn

Thr

Val

355

Met

Ser

Cys

Asn

His

435

Arg

Phe

Lys

Lys

Lys

515

Val

Tyr

Lys

Cys

Glu
595

Glu

Pro

Trp

Asn

Gln

260

Lys

Ser

Ala

Lys

Asn

340

Asn

Leu

Ala

Lys

Thr

420

Gln

Leu

Phe

Val

Arg

500

Arg

Thr

Asp

Cys

His

580

Lys

Gln

Val

Leu

Gln

245

Ile

Ser

Lys

Tyr

Arg

325

Ile

Trp

Ile

Lys

Ser

405

Asn

Gln

Pro

Ala

Pro

485

Pro

Ala

Val

Cys

Asp

565

Asn

Glu

Ile

Val

230

Glu

Lys

Ala

Asn

Ala

310

Asn

Ala

Thr

Trp

Ala

390

Ser

Met

Pro

Pro

Trp

470

Arg

Leu

Arg

Asp

Lys

550

Glu

Val

Asn

Lys

215

Glu

Ser

Ala

Val

Arg

295

Gly

Thr

Glu

Asn

Trp

375

Ile

Val

Cys

Leu

Asp

455

Ala

Glu

Gly

Leu

Pro

535

Cys

Cys

Thr

Leu

Ser

His

Tyr

Ala

Asp

280

Ile

Ser

Val

Ala

Glu

360

Glu

Leu

Gln

Val

Glu

440

Phe

Lys

Leu

Asp

Ser

520

Ala

Asp

Glu

His

Ser
600

Lys

Gly

Leu

Leu

265

Tyr

Trp

Ile

Trp

Ile

345

Asn

Glu

Gly

Ile

Val

425

Asp

Gly

Val

Ala

Val

505

Phe

Pro

Tyr

Tyr

Cys

585

Asp

Thr

Ile

Ser

250

Asp

Leu

Gln

Leu

Leu

330

Ala

Phe

Gly

Gly

Asp

410

Val

Arg

Lys

Asn

Gly

490

Thr

Val

Leu

His

Leu
570

Gln

Phe

Ser

Thr

235

Phe

Asn

Val

Ile

Tyr

315

Tyr

His

Pro

Lys

Ser

395

Ser

Asp

Met

Ile

Gln

475

Thr

Asn

Pro

Arg

Ala

555

Asn

Ile

Gly

Gln

220

Ser

Asn

Ala

Gly

Phe

300

Gly

Gly

Thr

Phe

Met

380

Lys

Thr

Gly

Phe

Thr

460

Val

Lys

Thr

Glu

Pro

540

Gln

Arg

Cys

Asp

Lys

Glu

Ser

Thr

Ser

285

Glu

Trp

Pro

Val

Asn

365

Thr

Val

Pro

Asn

Lys

445

Lys

Pro

Gly

Ser

Thr

525

Leu

Phe

Gly

His

Phe
605

Tyr

Lys

Thr

Lys

270

Ser

Met

Cys

Ala

Pro

350

Asp

Asn

Arg

Val

Ser

430

Phe

Gln

Val

Ala

Tyr

510

Pro

Asn

Asp

Lys

Gly

590

Asp

Met

Gln

Gly

255

Ile

Val

Asn

Gln

Thr

335

Phe

Cys

Lys

Val

Ile

415

Thr

Glu

Glu

Thr

Glu

495

Lys

Arg

Trp

Asn

Asn
575

Ile

Asp

Ala

Trp

240

Asn

Met

Pro

Gly

Arg

320

Thr

Tyr

Val

Val

Asp

400

Val

Thr

Leu

Val

His

480

Lys

Ser

Ser

Asn

Ile

560

Gly

Pro

Ala
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203 204

-continued

<210> SEQ ID NO 73

<211> LENGTH: 610

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric Rep protein sequence

<400> SEQUENCE: 73

Met Ala Thr Phe Tyr Glu Val Ile Val Arg Val Pro Phe Asp Val Glu
1 5 10 15

Glu His Leu Pro Gly Ile Ser Asp Ser Phe Val Asp Trp Val Thr Gly
20 25 30

Gln Ile Trp Glu Leu Pro Pro Glu Ser Asp Leu Asn Leu Thr Leu Val
35 40 45

Glu Gln Pro Gln Leu Thr Val Ala Asp Arg Ile Arg Arg Val Phe Leu
50 55 60

Tyr Glu Trp Asn Lys Phe Ser Lys Gln Glu Ser Lys Phe Phe Val Gln
65 70 75 80

Phe Glu Lys Gly Ser Glu Tyr Phe His Leu His Thr Leu Val Glu Thr
Ser Gly Ile Ser Ser Met Val Leu Gly Arg Tyr Val Ser Gln Ile Arg
100 105 110

Ala Gln Leu Val Lys Val Val Phe Gln Gly Ile Glu Pro Gln Ile Asn
115 120 125

Asp Trp Val Ala Ile Thr Lys Val Lys Lys Gly Gly Ala Asn Lys Val
130 135 140

Val Asp Glu Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys Thr Gln Pro
145 150 155 160

Glu Leu Gln Trp Ala Trp Thr Asn Met Glu Gln Tyr Leu Ser Ala Cys
165 170 175

Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gln Phe Leu Ala Glu
180 185 190

Ser Ser Gln Arg Ser Gln Glu Ala Ala Ser Gln Arg Glu Phe Ser Ala
195 200 205

Asp Pro Val Ile Lys Ser Lys Thr Ser Gln Lys Tyr Met Ala Leu Val
210 215 220

Asn Trp Leu Val Glu His Gly Ile Thr Ser Glu Lys Gln Trp Ile Gln
225 230 235 240

Glu Asn Gln Glu Ser Tyr Leu Ser Phe Asn Ser Thr Gly Asn Ser Arg
245 250 255

Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Thr Lys Ile Met Ser Leu
260 265 270

Thr Lys Ser Ala Val Asp Tyr Leu Val Gly Ser Ser Val Pro Glu Asp
275 280 285

Ile Ser Lys Asn Arg Ile Trp Gln Ile Phe Glu Met Asn Gly Tyr Asp
290 295 300

Pro Ala Tyr Ala Gly Ser Ile Leu Tyr Gly Trp Cys Gln Arg Ser Phe
305 310 315 320

Asn Lys Arg Asn Thr Val Trp Leu Tyr Gly Pro Ala Thr Thr Gly Lys
325 330 335

Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro Phe Tyr Gly Cys
340 345 350

Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp Cys Val Asp Lys
355 360 365

Met Leu Ile Trp Trp Glu Glu Gly Lys Met Thr Asn Lys Val Val Glu
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-continued

206

Ser
385
Cys

Asn

Arg

Phe

465

Lys

Lys

Lys

Tyr

545

Lys

Cys

Glu

Glu

<210>
<211>
<212>
<213>
<220>
<223>

370

Ala

Lys

Thr

Gln

Leu

450

Phe

Val

Arg

Arg

Thr

530

Asp

Cys

His

Lys

Gln
610

Lys

Ser

Asn

Gln

435

Pro

Ala

Pro

Pro

Ala

515

Val

Cys

Asp

Asn

Glu
595

Ala

Ser

Met

420

Pro

Pro

Trp

Arg

Leu

500

Arg

Asp

Lys

Glu

Val

580

Asn

PRT

<400> SEQUENCE:

Met

1

Glu

Gln

Glu

Tyr

65

Phe

Ser

Glu

Ala

His

Ile

Gln

50

Glu

Glu

Gly

Lys

Thr

Leu

Trp

35

Pro

Trp

Lys

Ile

Leu

Phe

Pro

20

Glu

Gln

Asn

Gly

Ser

100

Ile

Ile

Val

405

Cys

Leu

Asp

Ala

Glu

485

Gly

Leu

Pro

Cys

Cys

565

Thr

Leu

SEQ ID NO 74
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

612

74

Tyr

Gly

Leu

Leu

Lys

Ser

85

Ser

Gln

Leu

390

Gln

Val

Glu

Phe

Lys

470

Leu

Asp

Ser

Ala

Asp

550

Glu

His

Ser

Glu

Ile

Pro

Thr

Phe

70

Glu

Met

Arg

375

Gly

Ile

Val

Asp

Gly

455

Val

Ala

Val

Phe

Pro

535

Tyr

Tyr

Cys

Asp

Val

Ser

Pro

Val

55

Ser

Tyr

Val

Ile

Gly

Asp

Val

Arg

440

Lys

Asn

Gly

Thr

Val

520

Leu

His

Leu

Gln

Phe
600

Ile

Asp

Glu

40

Ala

Lys

Phe

Leu

Tyr

Ser

Ser

Asp

425

Met

Ile

Gln

Thr

Asn

505

Pro

Arg

Ala

Asn

Ile

585

Gly

Val

Ser

25

Ser

Asp

Gln

His

Gly

105

Arg

Lys

Thr

410

Gly

Phe

Thr

Val

Lys

490

Thr

Glu

Pro

Gln

Arg

570

Cys

Asp

Arg

Phe

Asp

Arg

Glu

Leu

90

Arg

Gly

Val

395

Pro

Asn

Lys

Lys

Pro

475

Gly

Ser

Thr

Leu

Phe

555

Gly

His

Phe

Val

Val

Leu

Ile

Ser

75

His

Tyr

Ile

380

Arg

Val

Ser

Phe

Gln

460

Val

Ala

Tyr

Pro

Asn

540

Asp

Lys

Gly

Asp

Pro

Asp

Asn

Arg

60

Lys

Thr

Val

Glu

Val

Ile

Thr

Glu

445

Glu

Thr

Glu

Lys

Arg

525

Trp

Asn

Asn

Ile

Asp
605

Phe

Trp

Leu

45

Arg

Phe

Leu

Ser

Pro

Asp

Val

Thr

430

Leu

Val

His

Lys

Ser

510

Ser

Asn

Ile

Gly

Pro

590

Ala

Asp

Val

30

Thr

Val

Phe

Val

Gln

110

Thr

Gln

Thr

415

Phe

Thr

Lys

Glu

Ser

495

Leu

Ser

Ser

Ser

Cys

575

Pro

Asn

Val

Thr

Leu

Phe

Val

Glu

95

Ile

Leu

Lys

400

Ser

Glu

Lys

Asp

Phe

480

Leu

Glu

Asp

Arg

Asn

560

Ile

Trp

Lys

Glu

Gly

Val

Leu

Gln

80

Thr

Arg

Pro
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-continued

208

Asn

Lys

145

Gln

Ala

Ala

Ser

Leu

225

Ile

Ser

Ser

Glu

Tyr

305

Ser

Gly

Gly

Asp

385

Gln

Thr

Phe

Thr

Lys

465

Glu

Ser

Leu

Ser

Trp

130

Val

Pro

Cys

Glu

Ala

210

Val

Gln

Arg

Leu

Asp

290

Asp

Phe

Lys

Cys

Lys

370

Glu

Lys

Ser

Glu

Lys

450

Asp

Phe

Leu

Glu

Asp
530

115

Phe

Val

Glu

Leu

Ser

195

Asp

Asn

Glu

Ser

Thr

275

Ile

Pro

Asn

Thr

Val

355

Met

Ser

Cys

Asn

His

435

Arg

Phe

Lys

Lys

Lys

515

Val

Ala

Asp

Leu

Asn

180

Ser

Pro

Trp

Asn

Gln

260

Lys

Ser

Ala

Lys

Asn

340

Asn

Leu

Ala

Lys

Thr

420

Gln

Leu

Phe

Val

Arg
500

Arg

Thr

Val

Glu

Gln

165

Leu

Gln

Val

Leu

Gln

245

Ile

Ser

Lys

Tyr

Arg

325

Ile

Trp

Ile

Lys

Ser

405

Asn

Gln

Pro

Ala

Pro

485

Pro

Ala

Val

Thr

Cys

150

Trp

Thr

Arg

Ile

Val

230

Glu

Lys

Ala

Asn

Ala

310

Asn

Ala

Thr

Trp

Ala

390

Ser

Met

Pro

Pro

Trp

470

Arg

Leu

Arg

Asp

Lys

135

Tyr

Ala

Glu

Ser

Lys

215

Glu

Ser

Ala

Val

Arg

295

Gly

Thr

Glu

Asn

Trp

375

Ile

Val

Cys

Leu

Asp

455

Ala

Glu

Gly

Leu

Pro
535

120

Thr

Ile

Trp

Arg

Gln

200

Ser

His

Tyr

Ala

Asp

280

Ile

Ser

Val

Ala

Glu

360

Glu

Leu

Gln

Val

Glu

440

Phe

Lys

Leu

Asp

Ser
520

Ala

Arg

Pro

Thr

Lys

185

Glu

Lys

Gly

Leu

Leu

265

Tyr

Trp

Ile

Trp

Ile

345

Asn

Glu

Gly

Ile

Val

425

Asp

Gly

Val

Ala

Val
505

Phe

Pro

Asn

Asn

Asn

170

Arg

Ala

Thr

Ile

Ser

250

Asp

Leu

Gln

Leu

Leu

330

Ala

Phe

Gly

Gly

Asp

410

Val

Arg

Lys

Asn

Gly
490
Thr

Val

Leu

Gly

Tyr

155

Met

Leu

Ala

Ser

Thr

235

Phe

Asn

Val

Ile

Tyr

315

Tyr

His

Pro

Lys

Ser

395

Ser

Asp

Met

Ile

Gln

475

Thr

Asn

Pro

Arg

Ala

140

Leu

Glu

Val

Ser

Gln

220

Ser

Asn

Ala

Gly

Phe

300

Gly

Gly

Thr

Phe

Met

380

Lys

Thr

Gly

Phe

Thr

460

Val

Lys

Thr

Glu

Pro
540

125

Gly

Leu

Gln

Ala

Gln

205

Lys

Glu

Ser

Thr

Ser

285

Glu

Trp

Pro

Val

Asn

365

Thr

Val

Pro

Asn

Lys

445

Lys

Pro

Gly

Ser

Thr
525

Leu

Gly

Pro

Tyr

Gln

190

Arg

Tyr

Lys

Thr

Lys

270

Ser

Met

Cys

Ala

Pro

350

Asp

Asn

Arg

Val

Ser

430

Phe

Gln

Val

Ala

Tyr
510

Pro

Asn

Gly

Lys

Leu

175

Phe

Glu

Met

Gln

Gly

255

Ile

Val

Asn

Gln

Thr

335

Phe

Cys

Lys

Val

Ile

415

Thr

Glu

Glu

Thr

Glu
495
Lys

Arg

Trp

Asn

Thr

160

Ser

Leu

Phe

Ala

Trp

240

Asn

Met

Pro

Gly

Arg

320

Thr

Tyr

Val

Val

Asp

400

Val

Thr

Leu

Val

His

480

Lys

Ser

Ser

Asn
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-continued

210

Ser

545

Ser

Cys

Pro

Asn

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Arg

Asn

Ile

Trp

Lys
610

Tyr

Lys

Cys

Glu

595

Glu

Asp

Cys

His

580

Lys

Gln

PRT

SEQUENCE :

Met Pro Gly Phe

1

Gly

Lys

Glu

Thr

65

Gln

Thr

Arg

Asn

145

Pro

Cys

Ser

Leu

225

Ile

Ser

Ser

His

Glu

Gln

50

Glu

Phe

Ser

Ala

Asp

130

Val

Glu

Leu

Val

Asp

210

Val

Gln

Arg

Leu

Leu

Trp

35

Ala

Trp

Glu

Gly

Gln

115

Trp

Asp

Leu

Asn

Ser

195

Ala

Gly

Glu

Ser

Thr
275

Pro

20

Glu

Pro

Arg

Lys

Ile

100

Leu

Val

Glu

Gln

Leu

180

Gln

Pro

Trp

Asp

Gln
260

Lys

Cys
Asp
565

Asn

Glu

SEQ ID NO 75
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

619

75

Tyr

5

Gly

Leu

Leu

Arg

Gly

85

Ser

Val

Ala

Cys

Trp

165

Thr

Thr

Val

Leu

Gln
245

Ile

Thr

Lys
550
Glu

Val

Asn

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Lys

Ile

Tyr

150

Ala

Glu

Gln

Ile

Val

230

Ala

Lys

Ala

Cys

Cys

Thr

Leu

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Val

Thr

135

Ile

Trp

Arg

Glu

Arg

215

Asp

Ser

Ala

Pro

Asp

Glu

His

Ser
600

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Val

120

Lys

Pro

Thr

Lys

Gln

200

Ser

Lys

Tyr

Ala

Asp
280

Tyr

Tyr

Cys

585

Asp

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Phe

Val

Asn

Asn

Arg

185

Asn

Lys

Gly

Ile

Leu
265

Tyr

His
Leu
570

Gln

Phe

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Gln

Lys

Tyr

Met

170

Leu

Lys

Thr

Ile

Ser
250

Asp

Leu

Ala Gln Phe

555

Asn Arg Gly

Ile Cys His

Gly Asp Phe

Val

Val

Met

Leu

Glu

75

Met

Arg

Gly

Lys

Leu

155

Glu

Val

Glu

Ser

Thr
235
Phe

Asn

Val

Pro

Asn

Asp

Gln

60

Ala

His

Tyr

Ile

Gly

140

Leu

Gln

Ala

Asn

Ala

220

Ser

Asn

Ala

Gly

605

Ser

Trp

Leu

45

Arg

Leu

Val

Val

Glu

125

Gly

Pro

Tyr

Gln

Gln

205

Arg

Glu

Ala

Gly

Gln
285

Asp

Lys

Gly

590

Asp

Asp

Val

30

Asn

Asp

Phe

Leu

Ser

110

Pro

Ala

Lys

Leu

His

190

Asn

Tyr

Lys

Ala

Lys
270

Gln

Asn
Asn
575

Ile

Asp

Leu

15

Ala

Leu

Phe

Phe

Val

95

Gln

Gln

Asn

Thr

Ser

175

Leu

Pro

Met

Gln

Ser
255

Ile

Pro

Ile
560
Gly

Pro

Ala

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Ile

Lys

Gln

160

Ala

Thr

Asn

Glu

Trp
240
Asn

Met

Val
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-continued

212

Glu

Tyr

305

Lys

Gly

Gly

Asp

385

Gln

Thr

Phe

Thr

Lys

465

Glu

Asp

Pro

Gln

Cys

545

Pro

Asn

<210>
<211>
<212>
<213>
<220>
<223>

Asp

290

Asp

Phe

Lys

Cys

Lys

370

Glu

Lys

Ser

Glu

Arg

450

Asp

Phe

Ala

Ser

Asn

530

Arg

Gly

Val

Ile

Val
610

Ile

Pro

Gly

Thr

Val

355

Met

Ser

Cys

Asn

His

435

Arg

Phe

Tyr

Asp

Thr

515

Lys

Gln

Gln

Ser

Met

595

Asp

Ser

Gln

Lys

Asn

340

Asn

Val

Ala

Lys

Thr

420

Gln

Leu

Phe

Val

Ile

500

Ser

Cys

Cys

Lys

Val

580

Gly

Leu

PRT

<400> SEQUENCE:

Ser

Tyr

Arg

325

Ile

Trp

Ile

Lys

Ser

405

Asn

Gln

Asp

Arg

Lys

485

Ser

Asp

Ser

Glu

Asp

565

Val

Lys

Asp

SEQ ID NO 76
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

624

76

Asn

Ala

310

Asn

Ala

Thr

Trp

Ala

390

Ser

Met

Pro

His

Trp

470

Lys

Glu

Ala

Arg

Arg

550

Cys

Lys

Val

Asp

Arg

295

Ala

Thr

Glu

Asn

Trp

375

Ile

Ala

Cys

Leu

Asp

455

Ala

Gly

Pro

Glu

His

535

Met

Leu

Lys

Pro

Cys
615

Ile

Ser

Ile

Ala

Glu

360

Glu

Leu

Gln

Ala

Gln

440

Phe

Lys

Gly

Lys

Ala

520

Val

Asn

Glu

Ala

Asp

600

Ile

Tyr

Val

Trp

Ile

345

Asn

Glu

Gly

Ile

Val

425

Asp

Gly

Asp

Ala

Arg

505

Ser

Gly

Gln

Cys

Tyr

585

Ala

Phe

Lys

Phe

Leu

330

Ala

Phe

Gly

Gly

Asp

410

Ile

Arg

Lys

His

Lys

490

Val

Ile

Met

Asn

Phe

570

Gln

Cys

Glu

Ile

Leu

315

Phe

His

Pro

Lys

Ser

395

Pro

Asp

Met

Val

Val

475

Lys

Arg

Asn

Asn

Ser

555

Pro

Lys

Thr

Gln

Leu

300

Gly

Gly

Thr

Phe

Met

380

Lys

Thr

Gly

Phe

Thr

460

Val

Arg

Glu

Tyr

Leu

540

Asn

Val

Leu

Ala

Glu

Trp

Pro

Val

Asn

365

Thr

Val

Pro

Asn

Lys

445

Lys

Glu

Pro

Ser

Ala

525

Met

Ile

Ser

Cys

Cys
605

Leu

Ala

Ala

Pro

350

Asp

Ala

Arg

Val

Ser

430

Phe

Gln

Val

Ala

Val

510

Asp

Leu

Cys

Glu

Tyr

590

Asp

Asn

Thr

Thr

335

Phe

Cys

Lys

Val

Ile

415

Thr

Glu

Glu

Glu

Pro

495

Ala

Arg

Phe

Phe

Ser

575

Ile

Leu

Gly

Lys

320

Thr

Tyr

Val

Val

Asp

400

Val

Thr

Leu

Val

His

480

Ser

Gln

Tyr

Pro

Thr

560

Gln

His

Val

Met Pro Gly Phe Tyr Glu Ile Val Ile Lys Val Pro Ser Asp Leu Asp

1

5

10

15

Gly His Leu Pro Gly Ile Ser Asp Ser Phe Val Asn Trp Val Ala Glu

20

25

30
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-continued

214

Lys

Glu

Thr

65

Gln

Thr

Arg

Pro

Asn

145

Leu

Ala

Asn

Ala

225

Ser

Asn

Ala

Gly

Leu

305

Gly

Gly

Thr

Phe

Met
385
Lys

Thr

Gly

Glu

Gln

50

Glu

Phe

Thr

Glu

Asn

130

Lys

Gln

Ala

Gln

Gln

210

Arg

Glu

Ala

Gly

Gln

290

Glu

Trp

Pro

Val

Asn

370

Thr

Val

Pro

Asn

Trp

Ala

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Ala

His

195

Asn

Tyr

Lys

Ala

Lys

275

Gln

Leu

Ala

Ala

Pro

355

Asp

Ala

Arg

Val

Ser
435

Glu

Pro

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu

180

Leu

Pro

Met

Gln

Ser

260

Ile

Pro

Asn

Thr

Thr

340

Phe

Cys

Lys

Val

Ile
420

Thr

Leu

Leu

Arg

Gly

85

Lys

Ile

Ala

Asp

Leu

165

Asn

Thr

Asn

Glu

Trp

245

Asn

Met

Val

Gly

Lys

325

Thr

Tyr

Val

Val

Asp
405

Val

Thr

Pro

Thr

Val

70

Glu

Ser

Gln

Val

Ser

150

Gln

Leu

His

Ser

Leu

230

Ile

Ser

Ser

Glu

Tyr

310

Lys

Gly

Gly

Asp

Val
390
Gln

Thr

Phe

Pro

Val

55

Ser

Ser

Met

Arg

Thr

135

Gly

Trp

Glu

Val

Asp

215

Val

Gln

Arg

Leu

Asp

295

Asp

Phe

Lys

Cys

Lys

375

Glu

Lys

Ser

Glu

Asp

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Ser

200

Ala

Gly

Glu

Ser

Thr

280

Ile

Pro

Gly

Thr

Val

360

Met

Ser

Cys

Asn

His
440

Ser

Glu

Ala

Phe

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Gln

Pro

Trp

Asp

Gln

265

Lys

Ser

Gln

Lys

Asn

345

Asn

Val

Ala

Lys

Thr

425

Gln

Asp

Lys

Pro

His

90

Gly

Arg

Arg

Pro

Thr

170

Lys

Thr

Val

Leu

Gln

250

Ile

Thr

Ser

Tyr

Arg

330

Ile

Trp

Ile

Lys

Ser
410

Asn

Gln

Met

Leu

Glu

75

Met

Arg

Gly

Asn

Ala

155

Asn

Arg

Gln

Ile

Val

235

Ala

Lys

Ala

Asn

Ala

315

Asn

Ala

Thr

Trp

Ala
395
Ser

Met

Pro

Asp

Gln

60

Ala

His

Phe

Ile

Gly

140

Tyr

Leu

Arg

Glu

Arg

220

Asp

Ser

Ala

Pro

Arg

300

Ala

Thr

Glu

Asn

Trp

380

Ile

Ala

Cys

Leu

Leu

Arg

Leu

Val

Leu

Glu

125

Ala

Leu

Asp

Lys

Gln

205

Ser

Lys

Tyr

Ala

Asp

285

Ile

Ser

Ile

Ala

Glu

365

Glu

Leu

Gln

Ala

Gln
445

Asn

Asp

Phe

Leu

Ser

110

Pro

Gly

Leu

Glu

Arg

190

Asn

Lys

Gly

Ile

Leu

270

Tyr

Tyr

Val

Trp

Ile

350

Asn

Glu

Gly

Ile

Val

430

Asp

Leu

Phe

Phe

Val

95

Gln

Thr

Gly

Pro

Tyr

175

Leu

Lys

Thr

Ile

Ser

255

Asp

Leu

Lys

Phe

Leu

335

Ala

Phe

Gly

Gly

Asp

415

Ile

Arg

Ile

Leu

Val

80

Glu

Ile

Leu

Gly

Lys

160

Lys

Val

Glu

Ser

Thr

240

Phe

Asn

Val

Ile

Leu

320

Phe

His

Pro

Lys

Ser
400
Pro

Asp

Met
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-continued

216

Phe

Thr

465

Arg

Glu

Tyr

Leu

545

Asn

Leu

Ala

<210>
<211>
<212>
<213>
<220>
<223>

Lys

450

Lys

Glu

Pro

Ser

Ala

530

Met

Ile

Ser

Cys

Cys
610

Phe

Gln

Val

Ala

Val

515

Asp

Leu

Cys

Glu

Tyr

595

Asp

Glu

Glu

Glu

Pro

500

Ala

Arg

Phe

Phe

Ser

580

Ile

Leu

PRT

<400> SEQUENCE:

Met

1

Gly

Lys

Glu

Thr

65

Gln

Thr

Arg

Asn

145

Pro

Ala

Pro

His

Glu

Gln

50

Glu

Phe

Ser

Ala

Asp

130

Val

Glu

Leu

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Gln

115

Trp

Asp

Leu

Asn

Phe

Pro

20

Glu

Pro

Arg

Lys

Ile

100

Leu

Val

Ser

Gln

Leu
180

Leu Thr
Val Lys
470

His Glu
485

Ser Asp

Gln Pro

Tyr Gln

Pro Cys

550
Thr His
565
Gln Pro

His His

Val Asn

SEQ ID NO 77
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Chimeric Rep protein sequence

622

77

Tyr Glu

Gly Ile

Leu Pro

Leu Thr

Arg Val

70

Gly Glu

Ser Ser

Val Lys

Ala Ile

Gly Tyr
150

Trp Ala
165

Glu Glu

Arg

455

Asp

Phe

Ala

Ser

Asn

535

Arg

Gly

Val

Ile

Val
615

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Val

Thr
135
Ile

Trp

Arg

Arg

Phe

Tyr

Asp

Thr

520

Lys

Gln

Gln

Ser

Met

600

Asp

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Val

120

Lys

Pro

Thr

Lys

Leu

Phe

Val

Ile

505

Ser

Cys

Cys

Lys

Val

585

Gly

Leu

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Phe

Val

Ala

Asn

Arg
185

Asp

Arg

Lys

490

Ser

Asp

Ser

Glu

Asp

570

Val

Lys

Asp

Lys

10

Phe

Asp

Lys

Pro

His

Gly

Gln

Lys

Tyr

Leu
170

Arg

His

Trp

475

Lys

Glu

Ala

Arg

Arg

555

Cys

Lys

Val

Asp

Val

Val

Met

Leu

Glu

75

Met

Arg

Gly

Lys

Leu
155

Asp

Lys

Asp

460

Ala

Gly

Pro

Glu

His

540

Met

Leu

Lys

Pro

Cys
620

Pro

Asn

Asp

Gln

60

Ala

His

Tyr

Ile

Gly
140
Leu

Glu

Arg

Phe

Lys

Gly

Lys

Ala

525

Val

Asn

Glu

Ala

Asp

605

Ile

Ser

Trp

Leu

45

Arg

Leu

Val

Val

Glu

125

Gly

Pro

Tyr

Leu

Gly

Asp

Ala

Arg

510

Ser

Gly

Gln

Cys

Tyr

590

Ala

Phe

Asp

Val

Asn

Asp

Phe

Leu

Ser

110

Pro

Ala

Lys

Lys

Val
190

Lys

His

Lys

495

Val

Ile

Met

Asn

Phe

575

Gln

Cys

Glu

Leu

15

Ala

Leu

Phe

Phe

Val

Gln

Gln

Asn

Val

Leu
175

Ala

Val

Val

480

Lys

Arg

Asn

Asn

Ser

560

Pro

Lys

Thr

Gln

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Ile

Lys

Gln

160

Ala

Gln
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-continued

218

Asn

Tyr

225

Lys

Ala

Lys

Gln

Leu

305

Ala

Ala

Pro

Asp

Ala

385

Arg

Ser

Phe

Gln
465

Ala

Asp

Leu

545

Cys

Glu

Tyr

Asp

Leu

Pro

210

Met

Gln

Ser

Ile

Pro

290

Asn

Thr

Thr

Phe

Cys

370

Lys

Val

Ile

Thr

Glu

450

Glu

Glu

Pro

Ala

Arg

530

Phe

Phe

Ser

Ile

Leu

Thr

195

Asn

Glu

Trp

Asn

Met

275

Val

Gly

Lys

Thr

Tyr

355

Val

Val

Asp

Val

Thr

435

Leu

Val

His

Ser

Gln

515

Tyr

Pro

Thr

Gln

His
595

Val

His

Ser

Leu

Ile

Ser

260

Ser

Glu

Tyr

Lys

Gly

340

Gly

Asp

Val

Gln

Thr

420

Phe

Thr

Lys

Glu

Asp

500

Pro

Gln

Cys

His

Pro
580

His

Asn

Val

Asp

Val

Gln

245

Arg

Leu

Asp

Asp

Phe

325

Lys

Cys

Lys

Glu

Lys

405

Ser

Glu

Arg

Asp

Phe

485

Ala

Ser

Asn

Arg

Gly

565

Val

Ile

Val

Ser

Ala

Gly

230

Glu

Ser

Thr

Ile

Pro

310

Gly

Thr

Val

Met

Ser

390

Cys

Asn

His

Arg

Phe

470

Tyr

Asp

Thr

Lys

Gln

550

Gln

Ser

Met

Asp

Gln

Pro

215

Trp

Asp

Gln

Lys

Ser

295

Gln

Lys

Asn

Asn

Val

375

Ala

Lys

Thr

Gln

Leu

455

Phe

Val

Ile

Ser

Cys

535

Cys

Lys

Val

Gly

Leu

Thr

200

Val

Leu

Gln

Ile

Thr

280

Ser

Tyr

Arg

Ile

Trp

360

Ile

Lys

Ser

Asn

Gln

440

Asp

Arg

Lys

Ser

Asp

520

Ser

Glu

Asp

Val

Lys
600

Asp

Gln

Ile

Val

Ala

Lys

265

Ala

Asn

Ala

Asn

Ala

345

Thr

Trp

Ala

Ser

Met

425

Pro

His

Trp

Lys

Glu

505

Ala

Arg

Arg

Cys

Lys

585

Val

Asp

Glu

Arg

Asp

Ser

250

Ala

Pro

Arg

Ala

Thr

330

Glu

Asn

Trp

Ile

Ala

410

Cys

Leu

Asp

Ala

Gly

490

Pro

Glu

His

Met

Leu
570
Lys

Pro

Cys

Gln

Ser

Lys

235

Tyr

Ala

Asp

Ile

Ser

315

Ile

Ala

Glu

Glu

Leu

395

Gln

Ala

Gln

Phe

Lys

475

Gly

Lys

Ala

Val

Asn

555

Glu

Ala

Asp

Ile

Asn

Lys

220

Gly

Ile

Leu

Tyr

Tyr

300

Val

Trp

Ile

Asn

Glu

380

Gly

Ile

Val

Asp

Gly

460

Asp

Ala

Arg

Ser

Gly

540

Gln

Cys

Tyr

Ala

Phe

Lys

205

Thr

Ile

Ser

Asp

Leu

285

Lys

Phe

Leu

Ala

Phe

365

Gly

Gly

Asp

Ile

Arg

445

Lys

His

Lys

Val

Ile

525

Met

Asn

Phe

Gln

Cys
605

Glu

Glu

Ser

Thr

Phe

Asn

270

Val

Ile

Leu

Phe

His

350

Pro

Lys

Ser

Pro

Asp

430

Met

Val

Val

Lys

Arg

510

Asn

Asn

Ser

Pro

Lys
590

Thr

Gln

Asn

Ala

Ser

Asn

255

Ala

Gly

Leu

Gly

Gly

335

Thr

Phe

Met

Lys

Thr

415

Gly

Phe

Thr

Val

Arg

495

Glu

Tyr

Leu

Asn

Val
575

Leu

Ala

Gln

Arg

Glu

240

Ala

Gly

Gln

Glu

Trp

320

Pro

Val

Asn

Thr

Val

400

Pro

Asn

Lys

Lys

Glu

480

Pro

Ser

Ala

Met

Ile
560
Ser

Cys

Cys
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-continued

220

610

<210> SEQ ID NO 78
<211> LENGTH: 1857

<212> TYPE:

DNA

615

<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Chimeric Rep protein coding sequence

<400> SEQUENCE: 78

atggctacct

ggaatttctyg

tcagatttaa

cgegtgttec

tttgaaaagyg

tccatggtec

cagggaattg

gccaataagg

gagctccagt

gagcgtaaac

aaagagaatc

tacatggagc

caggaggacc

aaggctgect

ctggtgggcc

ctaaacgggt

ttcggcaaga

dcggaggeca

tttcecttea

gccaaggteg

aaatgcaagt

atgtgegeceg

cggatgttca

caggaagtca

ttctacgtca

gagcccaaac

atcaactacg

ctgtttecct

ggacagaaag

aaaaaggcgt

tgcactgect

tctatgaagt

acagctttgt

atttgactct

tgtacgagtyg

gatctgaata

tcggecgeta

aaccccagat

tggtggatga

gggcgtggac

ggttggtgge

agaatcccaa

tggtegggtyg

aggcctcata

tggacaatgc

agcagccegt

acgatcccca

ggaacaccat

tagcccacac

acgactgtgt

tggagtcggc

ccteggecca

tgattgacgg

aatttgaact

aagacttttt

aaaagggtgg

gggtgcgega

cagacaggta

gcagacaatg

actgtttaga

atcagaaact

gegatetggt

<210> SEQ ID NO 79
<211> LENGTH: 618

<212> TYPE:

PRT

cattgttege

ggactgggta

ggttgaacag

gaacaaattt

ttttcatcty

cgtgagtcag

caacgactgg

gtgctacatce

taatatggaa

gcagcatctyg

ttctgatgeg

getegtggac

catctcectte

gggaaagatt

ggaggacatt

atatgecgget

ctggetgttt

tgtgcectte

cgacaagatg

caaagccatt

gatagacccyg

gaactcaacyg

cacccgeagt

ccggtgggca

agccaagaaa

gtcagttgeyg

ccaaaacaaa

cgagagaatg

gtgetttece

gtgctacatt

caatgtggat

<213> ORGANISM: Artificial

gtcecattty

actggtcaaa

cctecagttga

tccaagcagyg

cacacgcttyg

attcgegece

gtcgecatca

cccaattact

cagtatttaa

acgcacgtgt

ccggtgatca

aaggggatta

aatgcggect

atgagcctga

tccagcaatce

teegtettte

gggectgcaa

tacgggtgcg

gtgatctggt

ctcggaggaa

actccegtga

accttecgaac

ctggatcatg

aaggatcacg

agaccegecc

cagccatcga

tgttctegte

aatcagaatt

gtgtcagaat

catcatatca

ttggatgact

620

acgtggagga

tttgggagct

cggtggctga

agtccaaatt

tggagacctce

agctggtgaa

ccaaggtaaa

tgctccccaa

gegectgttt

cgcagacgca

gatcaaaaac

ccteggagaa

ccaactcgeg

ctaaaaccge

ggatttataa

tgggatggge

ctaccgggaa

taaactggac

dggaggagygg

gcaaggtgcg

tcgtcaccte

accagcagcc

actttgggaa

tggttgaggt

ccagtgacge

cgtcagacge

acgtgggcat

caaatatctg

ctcaaccegt

tgggaaaggt

gcatctttga

acatctgect

gectcecagag

tagaattcge

ctttgtgcag

cggcatctet

agtggtctte

gaagggcegga

aacccagect

gaatctcacg

ggagcagaac

ttcagccagyg

gcagtggatce

gtcecaaate

ccecegactac

aattttggaa

cacgaaaaag

gaccaacatc

caatgagaac

gaagatgacc

cgtggaccag

caacaccaac

gttgcaagac

ggtcaccaag

ggagcatgaa

agatataagt

ggaagctteg

gaatctgatg

cttcactcac

ttetgtegte

gccagacgcet

acaataa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1857
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221

-continued

222

<220> FEATURE:
<223> OTHER INFORMATION: Chimeric Rep protein sequence

<400> SEQUENCE: 79

Met Ala Thr Phe Tyr Glu Val Ile Val Arg Val Pro Phe Asp Val
1 5 10 15

Glu His Leu Pro Gly Ile Ser Asp Ser Phe Val Asp Trp Val Thr
20 25 30

Gln Ile Trp Glu Leu Pro Pro Glu Ser Asp Leu Asn Leu Thr Leu
Glu Gln Pro Gln Leu Thr Val Ala Asp Arg Ile Arg Arg Val Phe
50 55 60

Tyr Glu Trp Asn Lys Phe Ser Lys Gln Glu Ser Lys Phe Phe Val
65 70 75

Phe Glu Lys Gly Ser Glu Tyr Phe His Leu His Thr Leu Val Glu
85 90 95

Ser Gly Ile Ser Ser Met Val Leu Gly Arg Tyr Val Ser Gln Ile
100 105 110

Ala Gln Leu Val Lys Val Val Phe Gln Gly Ile Glu Pro Gln Ile
115 120 125

Asp Trp Val Ala Ile Thr Lys Val Lys Lys Gly Gly Ala Asn Lys
130 135 140

Val Asp Glu Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys Thr Gln
145 150 155

Glu Leu Gln Trp Ala Trp Thr Asn Met Glu Gln Tyr Leu Ser Ala
165 170 175

Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gln His Leu Thr
180 185 190

Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Gln Asn Pro Asn
195 200 205

Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr Met Glu
210 215 220

Val Gly Trp Leu Val Asp Lys Gly Ile Thr Ser Glu Lys Gln Trp
225 230 235

Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala Ser Asn
245 250 255

Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Gly Lys Ile Met
260 265 270

Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gln Gln Pro Val
275 280 285

Asp Ile Ser Ser Asn Arg Ile Tyr Lys Ile Leu Glu Leu Asn Gly
290 295 300

Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala Thr Lys
305 310 315

Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala Thr Thr
325 330 335

Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro Phe Tyr
340 345 350

Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp Cys Val
355 360 365

Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala Lys Val
370 375 380

Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg Val Asp
385 390 395

Glu

Gly

Val

Leu

Gln

80

Thr

Arg

Asn

Val

Pro

160

Cys

His

Ser

Leu

Ile

240

Ser

Ser

Glu

Tyr

Lys

320

Gly

Gly

Asp

Val

Gln
400
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-continued

224

Lys Cys Lys

Ser Asn Thr

Glu His Gln

435

Arg Arg Leu
450

Asp Phe Phe
465

Phe Tyr Val

Ala Asp Ile

Ser Thr Ser

515

Asn Lys Cys
530

Arg Gln Cys
545

Gly Gln Lys
Val Ser Val
Ile Met Gly

595
Val Asp Leu

610

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser Ser Ala Gln Ile

405

Asn Met Cys Ala Val

420

Gln Pro Leu Gln Asp

440

Asp His Asp Phe Gly

455

Arg Trp Ala Lys Asp
470

Lys Lys Gly Gly Ala

485

Ser Glu Pro Lys Arg

500

Asp Ala Glu Ala Ser

520

Ser Arg His Val Gly

535

Glu Arg Met Asn Gln
550

Asp Cys Leu Glu Cys

565

Val Lys Lys Ala Tyr

580

Lys Val Pro Asp Ala

600

Asp Asp Cys Ile Phe

D NO 80
H: 1857
DNA

615

<213> ORGANISM: Artificial

<220> FEATU

RE:

Asp Pro Thr
410

Ile Asp Gly
425

Arg Met Phe

Lys Val Thr

His Val Val

475

Lys Lys Arg
490

Val Arg Glu
505

Ile Asn Tyr

Met Asn Leu

Asn Ser Asn

555

Phe Pro Val
570

Gln Lys Leu
585

Cys Thr Ala

Glu Gln

Pro Val Ile
Asn Ser Thr
430

Lys Phe Glu
445

Lys Gln Glu
460

Glu Val Glu

Pro Ala Pro

Ser Val Ala

510

Ala Asp Arg
525

Met Leu Phe
540

Ile Cys Phe

Ser Glu Ser

Cys Tyr Ile
590

Cys Asp Leu
605

Val Thr
415

Thr Phe

Leu Thr

Val Lys

His Glu
480

Ser Asp
495

Gln Pro

Tyr Gln

Pro Cys

Thr His

560

Gln Pro
575

His His

Val Asn

<223> OTHER INFORMATION: Chimeric Rep protein coding sequence

<400> SEQUENCE: 80

atggctacct

ggaatttctyg

tcagatttaa

cgegtgttec

tttgaaaagyg

tccatggtec

cagggaattg

gccaataagg

gagctccagt

gagcgtaaac

aaagagaatc

tacatggagc

caggaggacc

tctatgaagt

acagctttgt

atttgactct

tgtacgagtyg

gatctgaata

tcggecgeta

aaccccagat

tggtggattc

gggcgtggac

ggttggtgge

agaatcccaa

tggtegggtyg

aggcctcata

cattgttege

ggactgggta

ggttgaacag

gaacaaattt

ttttcatcty

cgtgagtcag

caacgactgg

ttgctacatc

taatatggaa

gcagcatctyg

ttctgatgeg

getegtggac

catctcectte

gtcecattty

actggtcaaa

cctecagttga

tccaagcagyg

cacacgcttyg

attcgegece

gtcgecatca

cccaattact

cagtatttaa

acgcacgtgt

ccggtgatca

aaggggatta

aatgcggect

acgtggagga

tttgggagct

cggtggctga

agtccaaatt

tggagacctce

agctggtgaa

ccaaggtaaa

tgctccccaa

gegectgttt

cgcagacgca

gatcaaaaac

ccteggagaa

ccaactcgeg

acatctgect

gectcecagag

tagaattcge

ctttgtgcag

cggcatctet

agtggtctte

gaagggcegga

aacccagect

gaatctcacg

ggagcagaac

ttcagccagyg

gcagtggatce

gtcecaaate

60

120

180

240

300

360

420

480

540

600

660

720

780
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225 226

-continued
aaggctgcct tggacaatgc gggaaagatt atgagcctga ctaaaaccgce ccccgactac 840
ctggtgggec agcagcccgt ggaggacatt tccagcaatc ggatttataa aattttggaa 900
ctaaacgggt acgatcccca atatgcgget tcegtcttte tgggatgggce cacgaaaaag 960

ttcggcaaga ggaacaccat ctggctgttt gggcctgcaa ctaccgggaa gaccaacatc 1020
gcggaggceca tagceccacac tgtgccectte tacgggtgeg taaactggac caatgagaac 1080
tttcecttca acgactgtgt cgacaagatg gtgatctggt gggaggaggg gaagatgacce 1140
gccaaggteg tggagtcgge caaagcecatt ctcggaggaa gcaaggtgeg cgtggaccag 1200
aaatgcaagt ccteggecca gatagaccceg actcccegtga tegtcaccte caacaccaac 1260
atgtgcgeccg tgattgacgg gaactcaacg accttcgaac accagcagcece gttgcaagac 1320
cggatgttca aatttgaact cacccgeccgt ctggatcatg actttgggaa ggtcaccaag 1380
caggaagtca aagacttttt ccggtgggca aaggatcacg tggttgaggt ggagcatgaa 1440
ttctacgtca aaaagggtgg agccaagaaa agacccgecce ccagtgacge agatataagt 1500
gagcccaaac gggtgcgcga gtcagttgeg cagccatcga cgtcagacgce ggaagcetteg 1560
atcaactacg cagacaggta ccaaaacaaa tgttctcgtc acgtgggcat gaatctgatg 1620
ctgtttcececct gcagacaatg cgagagaatg aatcagaatt caaatatctg cttcactcac 1680
ggacagaaag actgtttaga gtgctttccce gtgtcagaat ctcaacccgt ttectgtegte 1740
aaaaaggcgt atcagaaact gtgctacatt catcatatca tgggaaaggt gccagacgct 1800
tgcactgcct gecgatctggt caatgtggat ttggatgact gcatctttga acaataa 1857
<210> SEQ ID NO 81

<211> LENGTH: 618

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric Rep protein sequence

<400> SEQUENCE: 81

Met Ala Thr Phe Tyr Glu Val Ile Val Arg Val Pro Phe Asp Val Glu
1 5 10 15

Glu His Leu Pro Gly Ile Ser Asp Ser Phe Val Asp Trp Val Thr Gly
20 25 30

Gln Ile Trp Glu Leu Pro Pro Glu Ser Asp Leu Asn Leu Thr Leu Val
35 40 45

Glu Gln Pro Gln Leu Thr Val Ala Asp Arg Ile Arg Arg Val Phe Leu
50 55 60

Tyr Glu Trp Asn Lys Phe Ser Lys Gln Glu Ser Lys Phe Phe Val Gln
65 70 75 80

Phe Glu Lys Gly Ser Glu Tyr Phe His Leu His Thr Leu Val Glu Thr
85 90 95

Ser Gly Ile Ser Ser Met Val Leu Gly Arg Tyr Val Ser Gln Ile Arg
100 105 110

Ala Gln Leu Val Lys Val Val Phe Gln Gly Ile Glu Pro Gln Ile Asn
115 120 125

Asp Trp Val Ala Ile Thr Lys Val Lys Lys Gly Gly Ala Asn Lys Val
130 135 140

Val Asp Ser Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys Thr Gln Pro
145 150 155 160

Glu Leu Gln Trp Ala Trp Thr Asn Met Glu Gln Tyr Leu Ser Ala Cys
165 170 175
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Leu

Arg

Leu

Asp

Asp

305

Phe

Lys

Cys

Lys

Glu

385

Lys

Ser

Glu

Arg

Asp

465

Phe

Ala

Ser

Asn

Arg
545

Gly

Ile

Asn

Ser

Ala

210

Gly

Glu

Ser

Thr

Ile

290

Pro

Gly

Thr

Val

Met

370

Ser

Cys

Asn

His

Arg

450

Phe

Tyr

Asp

Thr

Lys

530

Gln

Gln

Ser

Met

Leu

Gln

195

Pro

Trp

Asp

Gln

Lys

275

Ser

Gln

Lys

Asn

Asn

355

Val

Ala

Lys

Thr

Gln

435

Leu

Phe

Val

Ile

Ser

515

Cys

Cys

Lys

Val

Gly

Thr

180

Thr

Val

Leu

Gln

Ile

260

Thr

Ser

Tyr

Arg

Ile

340

Trp

Ile

Lys

Ser

Asn

420

Gln

Asp

Arg

Lys

Ser

500

Asp

Ser

Glu

Asp

Val
580

Lys

Glu

Gln

Ile

Val

Ala

245

Lys

Ala

Asn

Ala

Asn

325

Ala

Thr

Trp

Ala

Ser

405

Met

Pro

His

Trp

Lys

485

Glu

Ala

Arg

Arg

Cys

565

Lys

Val

Arg

Glu

Arg

Asp

230

Ser

Ala

Pro

Arg

Ala

310

Thr

Glu

Asn

Trp

Ile

390

Ala

Cys

Leu

Asp

Ala

470

Gly

Pro

Glu

His

Met
550
Leu

Lys

Pro

Lys

Gln

Ser

215

Lys

Tyr

Ala

Asp

Ile

295

Ser

Ile

Ala

Glu

Glu

375

Leu

Gln

Ala

Gln

Phe

455

Lys

Gly

Lys

Ala

Val

535

Asn

Glu

Ala

Asp

Arg

Asn

200

Lys

Gly

Ile

Leu

Tyr

280

Tyr

Val

Trp

Ile

Asn

360

Glu

Gly

Ile

Val

Asp

440

Gly

Asp

Ala

Arg

Ser

520

Gly

Gln

Cys

Tyr

Ala

Leu

185

Lys

Thr

Ile

Ser

Asp

265

Leu

Lys

Phe

Leu

Ala

345

Phe

Gly

Gly

Asp

Ile

425

Arg

Lys

His

Lys

Val

505

Ile

Met

Asn

Phe

Gln
585

Cys

Val

Glu

Ser

Thr

Phe

250

Asn

Val

Ile

Leu

Phe

330

His

Pro

Lys

Ser

Pro

410

Asp

Met

Val

Val

Lys

490

Arg

Asn

Asn

Ser

Pro
570

Lys

Thr

Ala

Asn

Ala

Ser

235

Asn

Ala

Gly

Leu

Gly

315

Gly

Thr

Phe

Met

Lys

395

Thr

Gly

Phe

Thr

Val

475

Arg

Glu

Tyr

Leu

Asn
555
Val

Leu

Ala

Gln

Gln

Arg

220

Glu

Ala

Gly

Gln

Glu

300

Trp

Pro

Val

Asn

Thr

380

Pro

Asn

Lys

Lys

460

Glu

Pro

Ser

Ala

Met

540

Ile

Ser

Cys

Cys

His

Asn

205

Tyr

Lys

Ala

Lys

Gln

285

Leu

Ala

Ala

Pro

Asp

365

Ala

Arg

Val

Ser

Phe

445

Gln

Val

Ala

Val

Asp

525

Leu

Cys

Glu

Tyr

Asp

Leu

190

Pro

Met

Gln

Ser

Ile

270

Pro

Asn

Thr

Thr

Phe

350

Cys

Lys

Val

Ile

Thr

430

Glu

Glu

Glu

Pro

Ala

510

Arg

Phe

Phe

Ser

Ile
590

Leu

Thr

Asn

Glu

Trp

Asn

255

Met

Val

Gly

Lys

Thr

335

Tyr

Val

Val

Asp

Val

415

Thr

Leu

Val

His

Ser

495

Gln

Tyr

Pro

Thr

Gln
575

His

Val

His

Ser

Leu

Ile

240

Ser

Ser

Glu

Tyr

Lys

320

Gly

Gly

Asp

Val

Gln

400

Thr

Phe

Thr

Lys

Glu

480

Asp

Pro

Gln

Cys

His

560

Pro

His

Asn
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595

600

Val Asp Leu Asp Asp Cys Ile Phe Glu Gln

610

<210> SEQ ID NO 82
<211> LENGTH: 1857

<212> TYPE:

DNA

615

<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Chimeric Rep protein coding sequence

<400> SEQUENCE: 82

atggctacct

ggaatttctyg

tcagatttaa

cgegtgttec

tttgaaaagyg

tccatggtec

cagggaattg

gccaataagg

gagctccagt

gagcgtaaac

aaagagaatc

tacatggagc

caggaggacc

aaggctgect

ctggtgggcc

ctaaacgggt

ttcggcaaga

dcggaggeca

tttcecttea

gccaaggteg

aaatgcaagt

atgtgegeceg

cggatgttca

caggaagtca

ttctacgtca

gagcccaaac

atcaactacg

ctgtttecct

ggacagaaag

aaaaaggcgt

tgcactgect

tctatgaagt

acagctttgt

atttgactct

tgtacgagtyg

gatctgaata

tcggecgeta

aaccccagat

tggtggattc

gggcgtggac

ggttggtgge

agaatcccaa

tggtegggtyg

aggcctcata

tggacaatgc

agcagccegt

acgatcccca

ggaacaccat

tagcccacac

acgactgtgt

tggagtcggc

ccteggecca

tgattgacgg

aatttgaact

aagacttttt

aaaagggtgg

gggtgcgega

cagacaggta

gcagacaatg

actgtttaga

atcagaaact

gegatetggt

<210> SEQ ID NO 83

cattgttege

ggactgggta

ggttgaacag

gaacaaattt

ttttcatcty

cgtgagtcag

caacgactgg

tgggtatatt

taatatggaa

gcagcatctyg

ttctgatgeg

getegtggac

catctcectte

gggaaagatt

ggaggacatt

atatgecgget

ctggetgttt

tgtgcectte

cgacaagatg

caaagccatt

gatagacccyg

gaactcaacyg

cacccgeagt

ccggtgggca

agccaagaaa

gtcagttgeyg

ccaaaacaaa

cgagagaatg

gtgetttece

gtgctacatt

caatgtggat

gtcecattty

actggtcaaa

cctecagttga

tccaagcagyg

cacacgcttyg

attcgegece

gtcgecatca

cccaattact

cagtatttaa

acgcacgtgt

ccggtgatca

aaggggatta

aatgcggect

atgagcctga

tccagcaatce

teegtettte

gggectgcaa

tacgggtgcg

gtgatctggt

ctcggaggaa

actccegtga

accttecgaac

ctggatcatg

aaggatcacg

agaccegecc

cagccatcga

tgttctegte

aatcagaatt

gtgtcagaat

catcatatca

ttggatgact

605

acgtggagga

tttgggagct

cggtggctga

agtccaaatt

tggagacctce

agctggtgaa

ccaaggtaaa

tgctccccaa

gegectgttt

cgcagacgca

gatcaaaaac

ccteggagaa

ccaactcgeg

ctaaaaccge

ggatttataa

tgggatggge

ctaccgggaa

taaactggac

dggaggagygg

gcaaggtgcg

tcgtcaccte

accagcagcc

actttgggaa

tggttgaggt

ccagtgacge

cgtcagacge

acgtgggcat

caaatatctg

ctcaaccegt

tgggaaaggt

gcatctttga

acatctgect

gectcecagag

tagaattcge

ctttgtgcag

cggcatctet

agtggtctte

gaagggcegga

aacccagect

gaatctcacg

ggagcagaac

ttcagccagyg

gcagtggatce

gtcecaaate

ccecegactac

aattttggaa

cacgaaaaag

gaccaacatc

caatgagaac

gaagatgacc

cgtggaccag

caacaccaac

gttgcaagac

ggtcaccaag

ggagcatgaa

agatataagt

ggaagctteg

gaatctgatg

cttcactcac

ttetgtegte

gccagacgcet

acaataa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1857
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-continued

<211> LENGTH: 618

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Chimeric Rep protein sequence

<400> SEQUENCE: 83

Met Ala Thr Phe Tyr Glu Val Ile Val Arg Val Pro Phe Asp Val Glu
1 5 10 15

Glu His Leu Pro Gly Ile Ser Asp Ser Phe Val Asp Trp Val Thr Gly
20 25 30

Gln Ile Trp Glu Leu Pro Pro Glu Ser Asp Leu Asn Leu Thr Leu Val
35 40 45

Glu Gln Pro Gln Leu Thr Val Ala Asp Arg Ile Arg Arg Val Phe Leu
50 55 60

Tyr Glu Trp Asn Lys Phe Ser Lys Gln Glu Ser Lys Phe Phe Val Gln
65 70 75 80

Phe Glu Lys Gly Ser Glu Tyr Phe His Leu His Thr Leu Val Glu Thr
Ser Gly Ile Ser Ser Met Val Leu Gly Arg Tyr Val Ser Gln Ile Arg
100 105 110

Ala Gln Leu Val Lys Val Val Phe Gln Gly Ile Glu Pro Gln Ile Asn
115 120 125

Asp Trp Val Ala Ile Thr Lys Val Lys Lys Gly Gly Ala Asn Lys Val
130 135 140

Val Asp Ser Gly Tyr Ile Pro Asn Tyr Leu Leu Pro Lys Thr Gln Pro
145 150 155 160

Glu Leu Gln Trp Ala Trp Thr Asn Met Glu Gln Tyr Leu Ser Ala Cys
165 170 175

Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gln His Leu Thr His
180 185 190

Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Gln Asn Pro Asn Ser
195 200 205

Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr Met Glu Leu
210 215 220

Val Gly Trp Leu Val Asp Lys Gly Ile Thr Ser Glu Lys Gln Trp Ile
225 230 235 240

Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala Ser Asn Ser
245 250 255

Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Gly Lys Ile Met Ser
260 265 270

Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gln Gln Pro Val Glu
275 280 285

Asp Ile Ser Ser Asn Arg Ile Tyr Lys Ile Leu Glu Leu Asn Gly Tyr
290 295 300

Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala Thr Lys Lys
305 310 315 320

Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala Thr Thr Gly
325 330 335

Lys Thr Asn Ile Ala Glu Ala Ile Ala His Thr Val Pro Phe Tyr Gly
340 345 350

Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp Cys Val Asp
355 360 365

Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala Lys Val Val
370 375 380
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Glu

385

Lys

Ser

Glu

Arg

Asp

465

Phe

Ala

Ser

Asn

Arg

545

Gly

Ile

Ser

Cys

Asn

His

Arg

450

Phe

Tyr

Asp

Thr

Lys

530

Gln

Gln

Ser

Met

Asp
610

Ala

Lys

Thr

Gln

435

Leu

Phe

Val

Ile

Ser

515

Cys

Cys

Lys

Val

Gly

595

Leu

Lys

Ser

Asn

420

Gln

Asp

Arg

Lys

Ser

500

Asp

Ser

Glu

Asp

Val

580

Lys

Asp

Ala

Ser

405

Met

Pro

His

Trp

Lys

485

Glu

Ala

Arg

Arg

Cys

565

Lys

Val

Asp

<210> SEQ ID NO 84

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Adeno-associated virus 1

PRT

<400> SEQUENCE:

Met

1

Gln

Ser

Ile

Pro

65

Asn

Gln

Thr

Phe

Glu

Trp

Asn

Met

50

Pro

Gly

Lys

Thr

Tyr

Leu

Ile

Ser

35

Ala

Ala

Tyr

Arg

Gly

115

Gly

Val

Gln

20

Arg

Leu

Asp

Glu

Phe
100

Lys

Cys

312

84

Gly

Glu

Ser

Thr

Ile

Pro

85

Gly

Thr

Val

Ile

390

Ala

Cys

Leu

Asp

Ala

470

Gly

Pro

Glu

His

Met

550

Leu

Lys

Pro

Cys

Trp

Asp

Gln

Lys

Lys

70

Ala

Lys

Asn

Asn

Leu

Gln

Ala

Gln

Phe

455

Lys

Gly

Lys

Ala

Val

535

Asn

Glu

Ala

Asp

Ile
615

Leu

Gln

Ile

Ser

55

Thr

Tyr

Arg

Ile

Trp

Gly

Ile

Val

Asp

440

Gly

Asp

Ala

Arg

Ser

520

Gly

Gln

Cys

Tyr

Ala

600

Phe

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Ala

120

Thr

Gly

Asp

Ile

425

Arg

Lys

His

Lys

Val

505

Ile

Met

Asn

Phe

Gln

585

Cys

Glu

Asp

Ser

25

Ala

Pro

Arg

Gly

Thr

105

Glu

Asn

Ser

Pro

410

Asp

Met

Val

Val

Lys

490

Arg

Asn

Asn

Ser

Pro

570

Lys

Thr

Gln

Arg

10

Tyr

Ala

Asp

Ile

Ser

90

Ile

Ala

Glu

Lys

395

Thr

Gly

Phe

Thr

Val

475

Arg

Glu

Tyr

Leu

Asn

555

Val

Leu

Ala

Gly

Ile

Leu

Tyr

Tyr

75

Val

Trp

Ile

Asn

Val

Pro

Asn

Lys

Lys

460

Glu

Pro

Ser

Ala

Met

540

Ile

Ser

Cys

Cys

Ile

Ser

Asp

Leu

60

Arg

Phe

Leu

Ala

Phe

Arg

Val

Ser

Phe

445

Gln

Val

Ala

Val

Asp

525

Leu

Cys

Glu

Tyr

Asp
605

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

His

125

Pro

Val

Ile

Thr

430

Glu

Glu

Glu

Pro

Ala

510

Arg

Phe

Phe

Ser

Ile

590

Leu

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

110

Ala

Phe

Asp

Val

415

Thr

Leu

Val

His

Ser

495

Gln

Tyr

Pro

Thr

Gln

575

His

Val

Glu

15

Ala

Gly

Pro

Glu

Trp
95
Pro

Val

Asn

Gln

400

Thr

Phe

Thr

Lys

Glu

480

Asp

Pro

Gln

Cys

His

560

Pro

His

Asn

Lys

Ala

Lys

Ala

Leu

80

Ala

Ala

Pro

Asp



235
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-continued

236

Cys
145

Lys

Ile

Thr

Glu

225

Glu

Ala

Pro

Ala

Asp
305

130

Val

Val

Asp

Val

Thr

210

Leu

Val

His

Asp

Asp

290

Leu

Asp

Val

Gln

Thr

195

Phe

Thr

Lys

Glu

Asp

275

Pro

Ala

Lys

Glu

Lys

180

Ser

Glu

Arg

Glu

Phe

260

Ala

Ser

Arg

Met

Ser

165

Cys

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Gly

<210> SEQ ID NO 85

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Gln

Ser

Ile

Pro

65

Asn

Thr

Thr

Phe

Cys

145

Lys

Glu

Trp

Asn

Met

50

Val

Gly

Lys

Thr

Tyr
130
Val

Val

Asp

Leu

Ile

Ser

35

Ser

Glu

Tyr

Lys

Gly

115

Gly

Asp

Val

Gln

Val

Gln

20

Arg

Leu

Asp

Asp

Phe

100

Lys

Cys

Lys

Glu

Lys
180

312

Adeno-associated virus 2

85

Gly

Glu

Ser

Thr

Ile

Pro

85

Gly

Thr

Val

Met

Ser

165

Cys

Val

150

Ala

Lys

Thr

Gln

Leu

230

Phe

Val

Lys

Ser

Gln
310

Trp

Asp

Gln

Lys

Ser

70

Gln

Lys

Asn

Asn

Val
150

Ala

Lys

135

Ile

Lys

Ser

Asn

Gln

215

Glu

Arg

Arg

Ser

Asp

295

Pro

Leu

Gln

Ile

Thr

55

Ser

Tyr

Arg

Ile

Trp

135

Ile

Lys

Ser

Trp

Ala

Ser

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Leu

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Ala

120

Thr

Trp

Ala

Ser

Trp

Ile

Ala

185

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

Asp

Ser

25

Ala

Pro

Arg

Ala

Thr

105

Glu

Asn

Trp

Ile

Ala
185

Glu

Leu

170

Gln

Ala

Gln

Phe

Gln

250

Gly

Lys

Gly

Lys

10

Tyr

Ala

Asp

Ile

Ser

90

Ile

Ala

Glu

Glu

Leu

170

Gln

Glu

155

Gly

Ile

Val

Asp

Gly

235

Asp

Ala

Arg

Ala

Gly

Ile

Leu

Tyr

Tyr

75

Val

Trp

Ile

Asn

Glu
155

Gly

Ile

140

Gly

Gly

Asp

Ile

Arg

220

Lys

His

Asn

Ala

Pro
300

Ile

Ser

Asp

Leu

60

Lys

Phe

Leu

Ala

Phe
140
Gly

Gly

Asp

Lys

Ser

Pro

Asp

205

Met

Val

Val

Lys

Cys

285

Val

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

His

125

Pro

Lys

Ser

Pro

Met

Lys

Thr

190

Gly

Phe

Thr

Thr

Arg

270

Pro

Asp

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

110

Thr

Phe

Met

Lys

Thr
190

Thr

Val

175

Pro

Asn

Lys

Lys

Glu

255

Pro

Ser

Phe

Glu

15

Ala

Gly

Gln

Glu

Trp

Pro

Val

Asn

Thr

Val
175

Pro

Ala

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Val

Ala

Lys

Ala

Lys

Gln

Leu

80

Ala

Ala

Pro

Asp

Ala

160

Arg

Val
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-continued

238

Ile

Thr

Glu

225

Glu

Glu

Pro

Ala

Arg
305

<210>
<211>
<212>
<213>

<400>

Val

Thr

210

Leu

Val

His

Ser

Gln

290

Leu

Thr

195

Phe

Thr

Lys

Glu

Asp

275

Pro

Ala

Ser

Glu

Arg

Asp

Phe

260

Ala

Ser

Arg

PRT

SEQUENCE :

Met Glu Leu Val

1

Gln

Ser

Ile

Pro

65

Asn

Gln

Thr

Phe

Cys

145

Lys

Ile

Thr

Glu

225

Glu

Trp

Asn

Met

50

Pro

Gly

Lys

Thr

Tyr

130

Val

Val

Asp

Val

Thr
210

Leu

Val

Ile

Ser

35

Ser

Glu

Tyr

Lys

Gly

115

Gly

Asp

Val

Gln

Thr
195
Phe

Thr

Lys

Gln

20

Arg

Leu

Asp

Asp

Phe

100

Lys

Cys

Lys

Glu

Lys

180

Ser

Glu

Arg

Asp

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Gly

SEQ ID NO 8¢
LENGTH:
TYPE:
ORGANISM: Adeno-associated virus 3A

311

86

Gly

Glu

Ser

Thr

Ile

Pro

85

Gly

Thr

Val

Met

Ser

165

Cys

Asn

His

Arg

Phe
245

Thr

Gln

Leu

230

Phe

Val

Ile

Ser

His
310

Trp

Asp

Gln

Lys

Thr

70

Gln

Lys

Asn

Asn

Val

150

Ala

Lys

Thr

Gln

Leu
230

Phe

Asn

Gln

215

Asp

Arg

Lys

Ser

Asp

295

Ser

Leu

Gln

Ile

Thr

55

Lys

Tyr

Arg

Ile

Trp

135

Ile

Lys

Ser

Asn

Gln
215

Asp

Arg

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Leu

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Ala

120

Thr

Trp

Ala

Ser

Met

200

Pro

His

Trp

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

Asp

Ser

25

Ala

Pro

Arg

Ala

Thr

105

Glu

Asn

Trp

Ile

Ala

185

Cys

Leu

Asp

Ala

Ala

Gln

Phe

Lys

250

Gly

Lys

Ala

Arg

10

Tyr

Ala

Asp

Ile

Ser

90

Ile

Ala

Glu

Glu

Leu

170

Gln

Ala

Gln

Phe

Ser
250

Val

Asp

Gly

235

Asp

Ala

Arg

Ser

Gly

Ile

Leu

Tyr

Tyr

75

Val

Trp

Ile

Asn

Glu

155

Gly

Ile

Val

Asp

Gly

235

Asp

Ile

Arg

220

Lys

His

Lys

Val

Ile
300

Ile

Ser

Asp

Leu

60

Gln

Phe

Leu

Ala

Phe

140

Gly

Gly

Glu

Ile

Arg
220

Lys

His

Asp

205

Met

Val

Val

Lys

Arg

285

Asn

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

His

125

Pro

Lys

Ser

Pro

Asp

205

Met

Val

Val

Gly

Phe

Thr

Val

Arg

270

Glu

Tyr

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

110

Ala

Phe

Met

Lys

Thr

190

Gly

Phe

Thr

Thr

Asn

Lys

Lys

Glu

255

Pro

Ser

Ala

Glu

15

Ala

Ser

Ser

Glu

Trp

Pro

Val

Asn

Thr

Val

175

Pro

Asn

Glu

Lys

Asp
255

Ser

Phe

Gln

240

Val

Ala

Val

Asp

Lys

Ala

Lys

Asn

Leu

80

Ala

Ala

Pro

Asp

Ala

160

Arg

Val

Ser

Phe

Gln
240

Val
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US 9,169,494 B2

-continued

240

Ala

Ser

Ala

Leu
305

His

Asn

Gln

290

Ala

Glu
Asp
275

Pro

Arg

Phe Tyr Val

260

Ala Asp Val

Arg

Ser

Thr Thr Ser Asp

295

Gly Gln Pro Phe

<210> SEQ ID NO 87

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Gln

Ser

Ile

Pro

65

Asn

Gln

Thr

Phe

Cys

145

Lys

Ile

Thr

Glu

225

Glu

Ala

Ser

Ala

Leu

Glu

Trp

Asn

Met

50

Pro

Gly

Lys

Thr

Tyr

130

Val

Val

Asp

Val

Thr

210

Leu

Val

His

Asn

Gln
290

Ala

Leu

Ile

Ser

35

Ser

Glu

Tyr

Lys

Gly

115

Gly

Asp

Val

Gln

Thr

195

Phe

Thr

Lys

Glu

Asp
275

Pro

Arg

Val

Gln

20

Arg

Leu

Asp

Asp

Phe

100

Lys

Cys

Lys

Glu

Lys

180

Ser

Glu

Arg

Asp

Phe
260
Ala

Thr

Gly

311

310

Lys

Gly Gly Ala

265

Glu Pro Lys Arg

280

Ala

Glu Ala Pro

Adeno-associated virus 3B

87

Gly

Glu

Ser

Thr

Ile

Pro

85

Gly

Thr

Val

Met

Ser

165

Cys

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Gln

Trp

Asp

Gln

Lys

Thr

70

Gln

Lys

Asn

Asn

Val

150

Ala

Lys

Thr

Gln

Leu

230

Phe

Val

Val

Ser

Pro

Leu

Gln

Ile

Thr

55

Lys

Tyr

Arg

Ile

Trp

135

Ile

Lys

Ser

Asn

Gln

215

Asp

Arg

Arg

Ser

Asp
295

Phe

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Ala

120

Thr

Trp

Ala

Ser

Met

200

Pro

His

Trp

Lys

Glu
280

Ala

Asp

Ser

25

Ala

Pro

Arg

Ala

Thr

105

Glu

Asn

Trp

Ile

Ala

185

Cys

Leu

Asp

Ala

Gly
265

Pro

Glu

Arg

10

Tyr

Ala

Asp

Ile

Ser

90

Ile

Ala

Glu

Glu

Leu

170

Gln

Ala

Gln

Phe

Ser
250
Gly

Lys

Ala

Gly

Ile

Leu

Tyr

Tyr

75

Val

Trp

Ile

Asn

Glu

155

Gly

Ile

Val

Asp

Gly

235

Asp

Ala

Arg

Pro

Lys

Glu

300

Ile

Ser

Asp

Leu

60

Gln

Phe

Leu

Ala

Phe

140

Gly

Gly

Glu

Ile

Arg

220

Lys

His

Lys

Gln

Ala
300

Lys
Cys
285

Asp

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

His

125

Pro

Lys

Ser

Pro

Asp

205

Met

Val

Val

Lys

Cys

285

Asp

Arg
270
Thr

Tyr

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

110

Ala

Phe

Met

Lys

Thr

190

Gly

Phe

Thr

Thr

Arg
270

Thr

Tyr

Pro

Ser

Ala

Glu

15

Ala

Ser

Ser

Glu

Trp

Pro

Val

Asn

Thr

Val

175

Pro

Asn

Lys

Lys

Asp

255

Pro

Ser

Ala

Ala

Leu

Asp

Lys

Ala

Lys

Asn

Leu

80

Ala

Ala

Pro

Asp

Ala

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Leu

Asp
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241 242

-continued

305 310

<210> SEQ ID NO 88

<211> LENGTH: 311

<212> TYPE: PRT

<213> ORGANISM: Adeno-associated virus 4

<400> SEQUENCE: 88

Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile Thr Ser Glu Lys
1 5 10 15

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala
20 25 30

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Ser Lys
35 40 45

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gln Asn
50 55 60

Pro Pro Glu Asp Ile Ser Ser Asn Arg Ile Tyr Arg Ile Leu Glu Met
65 70 75 80

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala
85 90 95

Gln Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala
100 105 110

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Ala Val Pro
115 120 125

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp
130 135 140

Cys Val Asp Lys Met Val Ile Trp Trp Glu Glu Gly Lys Met Thr Ala
145 150 155 160

Lys Val Val Glu Ser Ala Lys Ala Ile Leu Gly Gly Ser Lys Val Arg
165 170 175

Val Asp Gln Lys Cys Lys Ser Ser Ala Gln Ile Asp Pro Thr Pro Val
180 185 190

Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val Ile Asp Gly Asn Ser
195 200 205

Thr Thr Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Phe Lys Phe
210 215 220

Glu Leu Thr Lys Arg Leu Glu His Asp Phe Gly Lys Val Thr Lys Gln
225 230 235 240

Glu Val Lys Asp Phe Phe Arg Trp Ala Ser Asp His Val Thr Glu Val
245 250 255

Thr His Glu Phe Tyr Val Arg Lys Gly Gly Ala Arg Lys Arg Pro Ala
260 265 270

Pro Asn Asp Ala Asp Ile Ser Glu Pro Lys Arg Ala Cys Pro Ser Val
275 280 285

Ala Gln Pro Ser Thr Ser Asp Ala Glu Ala Pro Val Asp Tyr Ala Asp
290 295 300

Leu Ala Arg Gly Gln Pro Leu

305 310

<210> SEQ ID NO 89

<211> LENGTH: 329

<212> TYPE: PRT

<213> ORGANISM: Adeno-associated virus 5

<400> SEQUENCE: 89

Met Ala Leu Val Asn Trp Leu Val Glu His Gly Ile Thr Ser Glu Lys



243

US 9,169,494 B2

-continued

244

Gln

Gly

Ile

65

Asn

Gln

Thr

Phe

Cys

145

Lys

Ile

Thr

Glu

225

Glu

Thr

Glu

Lys

Arg

305

Trp

<210>
<211>
<212>
<213>

<400>

Trp

Asn

Met

50

Pro

Gly

Arg

Thr

Tyr

130

Val

Val

Asp

Val

Thr

210

Leu

Val

His

Lys

Ser

290

Ser

Asn

Ile

Ser

35

Ser

Glu

Tyr

Ser

Gly

115

Gly

Asp

Val

Gln

Thr

195

Phe

Thr

Lys

Glu

Ser

275

Leu

Ser

Ser

Gln

20

Arg

Leu

Asp

Asp

Phe

100

Lys

Cys

Lys

Glu

Lys

180

Ser

Glu

Lys

Asp

Phe

260

Leu

Glu

Asp

Leu

PRT

SEQUENCE :

Glu

Ser

Thr

Ile

Pro

85

Asn

Thr

Val

Met

Ser

165

Cys

Asn

His

Arg

Phe

245

Lys

Lys

Lys

Val

Val
325

SEQ ID NO 90
LENGTH:
TYPE:
ORGANISM: Adeno-associated virus 6

312

90

Asn

Gln

Lys

Ser

Ala

Lys

Asn

Asn

Leu

150

Ala

Lys

Thr

Gln

Leu

230

Phe

Val

Arg

Arg

Thr

310

Gly

Gln

Ile

Ser

55

Lys

Tyr

Arg

Ile

Trp

135

Ile

Lys

Ser

Asn

Gln

215

Pro

Ala

Pro

Pro

Ala

295

Val

Pro

Glu

Lys

40

Ala

Asn

Ala

Asn

Ala

120

Thr

Trp

Ala

Ser

Met

200

Pro

Pro

Trp

Arg

Leu

280

Arg

Asp

Ser

Ser

25

Ala

Val

Arg

Gly

Thr

105

Glu

Asn

Trp

Ile

Val

185

Cys

Leu

Asp

Ala

Glu

265

Gly

Leu

Pro

Trp

10

Tyr

Ala

Asp

Ile

Ser

90

Val

Ala

Glu

Glu

Leu

170

Gln

Val

Glu

Phe

Lys

250

Leu

Asp

Ser

Ala

Leu

Leu

Tyr

Trp

Ile

Trp

Ile

Asn

Glu

155

Gly

Ile

Val

Asp

Gly

235

Val

Ala

Val

Phe

Pro
315

Ser

Asp

Leu

60

Gln

Leu

Leu

Ala

Phe

140

Gly

Gly

Asp

Val

Arg

220

Lys

Asn

Gly

Thr

Val

300

Leu

Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile

1

5

10

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser

20

25

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp

35

40

Phe

Asn

45

Val

Ile

Tyr

Tyr

His

125

Pro

Lys

Ser

Ser

Asp

205

Met

Ile

Gln

Thr

Asn

285

Pro

Arg

Thr

Phe

Asn
45

15

Asn Ser
30

Ala Thr

Gly Ser

Phe Glu

Gly Trp
95

Gly Pro
110

Thr Val

Phe Asn

Met Thr

Lys Val

175

Thr Pro
190

Gly Asn

Phe Lys

Thr Lys

Val Pro

255
Lys Gly
270
Thr Ser

Glu Thr

Pro Leu

Ser Glu

Asn Ala
30

Ala Gly

Thr

Lys

Ser

Met

80

Cys

Ala

Pro

Asp

Asn

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Tyr

Pro

Asn
320

Lys

Ala

Lys
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-continued

246

Ile

Pro

65

Asn

Gln

Thr

Phe

Cys

145

Lys

Ile

Thr

Glu

225

Glu

Ala

Pro

Ala

Asp
305

Met

50

Pro

Gly

Lys

Thr

Tyr

130

Val

Val

Asp

Val

Thr

210

Leu

Val

His

Asp

Asp

290

Leu

Ala

Ala

Tyr

Arg

Gly

115

Gly

Asp

Val

Gln

Thr

195

Phe

Thr

Lys

Glu

Asp

275

Pro

Ala

Leu

Asp

Asp

Phe

100

Lys

Cys

Lys

Glu

Lys

180

Ser

Glu

Arg

Glu

Phe

260

Ala

Ser

Arg

Thr

Ile

Pro

85

Gly

Thr

Val

Met

Ser

165

Cys

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Gly

<210> SEQ ID NO 91

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Gln

Ser

Ile

Leu

65

Asn

Gln

Glu

Trp

Asn

Met

50

Pro

Gly

Lys

Leu

Ile

Ser

35

Ala

Ala

Tyr

Lys

Val

Gln

20

Arg

Leu

Asp

Asp

Phe
100

312

Adeno-associated virus 7

91

Gly

Glu

Ser

Thr

Ile

Pro

85

Gly

Lys

Lys

70

Ala

Lys

Asn

Asn

Val

150

Ala

Lys

Thr

Gln

Leu

230

Phe

Val

Lys

Ser

Gln
310

Trp

Asp

Gln

Lys

Lys

70

Ala

Lys

Ser

Thr

Tyr

Arg

Ile

Trp

135

Ile

Lys

Ser

Asn

Gln

215

Glu

Arg

Arg

Ser

Asp

295

Pro

Leu

Gln

Ile

Ser

55

Thr

Tyr

Arg

Ala

Asn

Ala

Asn

Ala

120

Thr

Trp

Ala

Ser

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Leu

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Pro

Arg

Gly

Thr

105

Glu

Asn

Trp

Ile

Ala

185

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

Asp

Ser

25

Ala

Pro

Arg

Gly

Thr
105

Asp

Ile

Ser

90

Ile

Ala

Glu

Glu

Leu

170

Gln

Ala

Gln

Phe

Gln

250

Gly

Lys

Gly

Arg

Tyr

Ala

Asp

Ile

Ser

90

Ile

Tyr

Tyr

75

Val

Trp

Ile

Asn

Glu

155

Gly

Ile

Val

Asp

Gly

235

Asp

Ala

Arg

Ala

Gly

Ile

Leu

Tyr

Tyr

75

Val

Trp

Leu

60

Arg

Phe

Leu

Ala

Phe

140

Gly

Gly

Asp

Ile

Arg

220

Lys

His

Asn

Ala

Pro
300

Ile

Ser

Asp

Leu

60

Arg

Phe

Leu

Val Gly Pro

Ile

Leu

Phe

His

125

Pro

Lys

Ser

Pro

Asp

205

Met

Val

Val

Lys

Cys

285

Val

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

Leu

Gly

Gly

110

Ala

Phe

Met

Lys

Thr

190

Gly

Phe

Thr

Thr

Arg

270

Pro

Asp

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly
110

Glu

Trp

95

Pro

Val

Asn

Thr

Val

175

Pro

Asn

Lys

Lys

Glu

255

Pro

Ser

Phe

Glu
15

Ala

Gly

Pro

Glu

Trp

Pro

Ala

Leu

80

Ala

Ala

Pro

Asp

Ala

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Val

Ala

Lys

Ala

Lys

Ser

Leu

80

Ala

Ala
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-continued

248

Thr

Phe

Cys

145

Lys

Ile

Thr

Glu

225

Glu

Ala

Pro

Ala

Asp
305

Thr

Tyr

130

Val

Val

Asp

Val

Thr

210

Leu

Val

His

Asp

Asp

290

Leu

Gly

115

Gly

Asp

Val

Gln

Thr

195

Phe

Thr

Lys

Glu

Asp

275

Pro

Ala

Lys

Cys

Lys

Glu

Lys

180

Ser

Glu

Arg

Glu

Phe

260

Ala

Ser

Arg

Thr

Val

Met

Ser

165

Cys

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Gly

<210> SEQ ID NO 92

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Adeno-associated virus 8

PRT

<400> SEQUENCE:

Met

1

Gln

Ser

Ile

Leu

65

Asn

Gln

Thr

Phe

Cys
145

Lys

Glu

Trp

Asn

Met

50

Pro

Gly

Lys

Thr

Tyr
130

Val

Val

Leu

Ile

Ser

35

Ala

Ala

Tyr

Lys

Gly

115

Gly

Asp

Val

Val

Gln

20

Arg

Leu

Asp

Asp

Phe

100

Lys

Cys

Lys

Glu

312

92

Gly

Glu

Ser

Thr

Ile

Pro

85

Gly

Thr

Val

Met

Ser

Asn

Asn

Val

150

Ala

Lys

Thr

Gln

Leu

230

Phe

Val

Ile

Ser

Gln
310

Trp

Asp

Gln

Lys

Thr

70

Ala

Lys

Asn

Asn

Val

150

Ala

Ile

Trp

135

Ile

Lys

Ser

Asn

Gln

215

Glu

Arg

Arg

Ser

Asp

295

Pro

Leu

Gln

Ile

Ser

Gln

Tyr

Arg

Ile

Trp

135

Ile

Lys

Ala

120

Thr

Trp

Ala

Ser

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Leu

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Ala

120

Thr

Trp

Ala

Glu

Asn

Trp

Ile

Ala

185

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

Asp

Ser

25

Ala

Pro

Arg

Gly

Thr

105

Glu

Asn

Trp

Ile

Ala

Glu

Glu

Leu

170

Gln

Ala

Gln

Phe

Ser

250

Gly

Lys

Gly

Arg

Tyr

Ala

Asp

Ile

Ser

90

Ile

Ala

Glu

Glu

Leu

Ile

Asn

Glu

155

Gly

Ile

Val

Asp

Gly

235

Asp

Ala

Arg

Ala

Gly

Ile

Leu

Tyr

Tyr

75

Val

Trp

Ile

Asn

Glu
155

Gly

Ala

Phe

140

Gly

Gly

Asp

Ile

Arg

220

Lys

His

Ser

Ala

Pro
300

Ile

Ser

Asp

Leu

60

Arg

Phe

Leu

Ala

Phe
140

Gly

Gly

His

125

Pro

Lys

Ser

Pro

Asp

205

Met

Val

Val

Lys

Cys

285

Val

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

His

125

Pro

Lys

Ser

Ala

Phe

Met

Lys

Thr

190

Gly

Phe

Thr

Thr

Arg

270

Pro

Asp

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

110

Ala

Phe

Met

Lys

Val

Asn

Thr

Val

175

Pro

Asn

Lys

Lys

Glu

255

Pro

Ser

Phe

Glu

15

Ala

Gly

Pro

Ala

Trp

95

Pro

Val

Asn

Thr

Val

Pro

Asp

Ala

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Val

Ala

Lys

Ala

Lys

Ser

Leu

80

Ala

Ala

Pro

Asp

Ala
160

Arg
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-continued

250

Ile

Thr

Glu

225

Glu

Ala

Pro

Ala

Asp
305

165

Asp Gln Lys Cys Lys Ser Ser
180

Val Thr Ser Asn Thr Asn Met
195 200

Thr Phe Glu His Gln Gln Pro
210 215

Leu Thr Arg Arg Leu Glu His
230

Val Lys Glu Phe Phe Arg Trp
245

His Glu Phe Tyr Val Arg Lys
260

Asp Asp Ala Asp Lys Ser Glu
275 280

Asp Pro Ser Thr Ser Asp Ala
290 295

Leu Ala Arg Gly Gln Pro Leu
310

<210> SEQ ID NO 93

<211> LENGTH: 311

<212> TYPE: PRT

<213> ORGANISM: Artificial
<220> FEATURE:

<223>

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (63)..(63)
<223> OTHER INFORMATION: Xaa can be
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (290)..(290)
<223> OTHER INFORMATION: Xaa can be

<400> SEQUENCE: 93

Met

1

Gln

Ser

Ile

Pro

65

Asn

Gln

Thr

Phe

Cys
145

Lys

Glu Leu Val Gly Trp Leu Val
Trp Ile Gln Glu Asp Gln Ala
20

Asn Ser Arg Ser Gln Ile Lys
35 40

Met Ala Leu Thr Lys Ser Ala
50 55

Pro Glu Asp Ile Ser Thr Asn

Gly Tyr Asp Pro Ala Tyr Ala
85

Lys Lys Phe Gly Lys Arg Asn
100

Thr Gly Lys Thr Asn Ile Ala
115 120

Tyr Gly Cys Val Asn Trp Thr
130 135

Val Asp Lys Met Val Ile Trp
150

Val Val Glu Ser Ala Lys Ala
165

Ala

185

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

Asp

Ser

25

Ala

Pro

Arg

Gly

Thr

105

Glu

Asn

Trp

Ile

170

Gln

Ala

Gln

Phe

Ser

250

Gly

Lys

Gly

Gln,

Asp,

Arg

Tyr

Ala

Asp

Ile

Ser

90

Ile

Ala

Glu

Glu

Leu
170

Ile Asp

Val Ile

Asp Arg

220
Gly Lys
235
Asp His
Ala Ser

Arg Ala

Ala Pro
300

Pro or

Gln or

Gly Ile

Ile Ser

Leu Asp

Tyr Leu
60

Tyr Arg
75

Val Phe

Trp Leu

Ile Ala

Asn Phe
140

Glu Gly
155

Gly Gly

Pro

Asp

205

Met

Val

Val

Lys

Cys

285

Val

Ser

Thr

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

His

125

Pro

Lys

Ser

Thr

190

Gly

Phe

Thr

Thr

Arg

270

Pro

Asp

OTHER INFORMATION: AAV Rep40 consensus sedquence

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

110

Ala

Phe

Met

Lys

175

Pro

Asn

Lys

Lys

Glu

255

Pro

Ser

Phe

Glu

15

Ala

Gly

Xaa

Ala

Trp

95

Pro

Val

Asn

Thr

Val
175

Val

Ser

Phe

Gln

240

Val

Ala

Val

Ala

Lys

Ala

Lys

Ser

Leu

80

Ala

Ala

Pro

Asp

Ala
160

Arg
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-continued

252

Ile

Thr

Glu

225

Glu

Ala

Pro

Ala

Leu
305

<210>
<211>
<212>
<213>

<400>

Asp

Val

Thr

210

Leu

Val

His

Asp

Xaa

290

Ala

Gln

Thr

195

Phe

Thr

Lys

Glu

Asp

275

Pro

Arg

Lys

180

Ser

Glu

Arg

Glu

Phe

260

Ala

Ser

Gly

PRT

SEQUENCE :

Met Glu Leu Val

1

Gln

Ser

Ile

Pro

65

Asn

Gln

Thr

Phe

Cys

145

Lys

Ile

Thr

Glu

Trp

Asn

Met

50

Pro

Gly

Lys

Thr

Tyr

130

Val

Val

Asp

Val

Thr
210

Leu

Ile

Ser

35

Ala

Ala

Tyr

Arg

Gly

115

Gly

Asp

Val

Gln

Thr

195

Phe

Thr

Gln

20

Arg

Leu

Asp

Glu

Phe

100

Lys

Cys

Lys

Glu

Lys

180

Ser

Glu

Arg

Cys

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Gln

SEQ ID NO 94
LENGTH:
TYPE:
ORGANISM: Adeno-associated virus 1

399

94

Gly

Glu

Ser

Thr

Ile

Pro

85

Gly

Thr

Val

Met

Ser

165

Cys

Asn

His

Arg

Lys

Thr

Gln

Leu

230

Phe

Val

Lys

Ser

Pro
310

Trp

Asp

Gln

Lys

Lys

70

Ala

Lys

Asn

Asn

Val

150

Ala

Lys

Thr

Gln

Leu

Ser

Asn

Gln

215

Glu

Arg

Arg

Ser

Asp

295

Leu

Leu

Gln

Ile

Ser

55

Thr

Tyr

Arg

Ile

Trp

135

Ile

Lys

Ser

Asn

Gln
215

Glu

Ser

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Ala

120

Thr

Trp

Ala

Ser

Met

200

Pro

His

Ala

185

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

Asp

Ser

25

Ala

Pro

Arg

Gly

Thr

105

Glu

Asn

Trp

Ile

Ala
185
Cys

Leu

Asp

Gln

Ala

Gln

Phe

Ser

250

Gly

Lys

Ala

Arg

Tyr

Ala

Asp

Ile

Ser

90

Ile

Ala

Glu

Glu

Leu

170

Gln

Ala

Gln

Phe

Ile

Val

Asp

Gly

235

Asp

Ala

Arg

Pro

Gly

Ile

Leu

Tyr

Tyr

75

Val

Trp

Ile

Asn

Glu

155

Gly

Ile

Val

Asp

Gly

Asp

Ile

Arg

220

Lys

His

Lys

Ala

Val
300

Ile

Ser

Asp

Leu

60

Arg

Phe

Leu

Ala

Phe

140

Gly

Gly

Asp

Ile

Arg
220

Lys

Pro

Asp

205

Met

Val

Val

Lys

Cys

285

Asp

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

His

125

Pro

Lys

Ser

Pro

Asp
205

Met

Val

Thr

190

Gly

Phe

Thr

Thr

Arg

270

Pro

Phe

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

110

Ala

Phe

Met

Lys

Thr
190
Gly

Phe

Thr

Pro

Asn

Lys

Lys

Glu

255

Pro

Ser

Ala

Glu

15

Ala

Gly

Pro

Glu

Trp

95

Pro

Val

Asn

Thr

Val

175

Pro

Asn

Lys

Lys

Val

Ser

Phe

Gln

240

Val

Ala

Val

Asp

Lys

Ala

Lys

Ala

Leu

80

Ala

Ala

Pro

Asp

Ala

160

Arg

Val

Ser

Phe

Gln
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-continued

254

225

Glu

Ala

Pro

Ala

Asp

305

Leu

Cys

Ser

Ala

Cys
385

<210>
<211>
<212>
<213>

<400>

Val

His

Asp

Asp

290

Arg

Phe

Phe

Glu

Ile

370

Asp

Lys

Glu

Asp

275

Pro

Tyr

Pro

Thr

Ser

355

His

Leu

Glu

Phe

260

Ala

Ser

Gln

Cys

His

340

Gln

His

Val

PRT

SEQUENCE :

Met Glu Leu Val

1

Gln

Ser

Ile

Pro

65

Asn

Thr

Thr

Phe

Cys

145

Lys

Ile

Trp

Asn

Met

50

Val

Gly

Lys

Thr

Tyr

130

Val

Val

Asp

Val

Ile

Ser

35

Ser

Glu

Tyr

Lys

Gly

115

Gly

Asp

Val

Gln

Thr
195

Gln

20

Arg

Leu

Asp

Asp

Phe

100

Lys

Cys

Lys

Glu

Lys
180

Ser

Phe

245

Tyr

Asp

Thr

Asn

Lys

325

Gly

Pro

Leu

Asn

SEQ ID NO 95
LENGTH:
TYPE:
ORGANISM: Adeno-associated virus 2

397

95

Gly

Glu

Ser

Thr

Ile

Pro

85

Gly

Thr

Val

Met

Ser
165

Cys

Asn

230

Phe

Val

Lys

Ser

Lys

310

Thr

Thr

Val

Leu

Val
390

Trp

Asp

Gln

Lys

Ser

70

Gln

Lys

Asn

Asn

Val

150

Ala

Lys

Thr

Arg

Arg

Ser

Asp

295

Cys

Cys

Arg

Val

Gly

375

Asp

Leu

Gln

Ile

Thr

55

Ser

Tyr

Arg

Ile

Trp

135

Ile

Lys

Ser

Asn

Trp

Lys

Glu

280

Ala

Ser

Glu

Asp

Arg

360

Arg

Leu

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Ala

120

Thr

Trp

Ala

Ser

Met
200

Ala

Gly

265

Pro

Glu

Arg

Arg

Cys

345

Lys

Ala

Asp

Asp

Ser

25

Ala

Pro

Arg

Ala

Thr

105

Glu

Asn

Trp

Ile

Ala

185

Cys

Gln

250

Gly

Lys

Gly

His

Met

330

Ser

Arg

Pro

Asp

Lys

10

Tyr

Ala

Asp

Ile

Ser

90

Ile

Ala

Glu

Glu

Leu
170

Gln

Ala

235

Asp

Ala

Arg

Ala

Ala

315

Asn

Glu

Thr

Glu

Cys
395

Gly

Ile

Leu

Tyr

Tyr

75

Val

Trp

Ile

Asn

Glu
155
Gly

Ile

Val

His

Asn

Ala

Pro

300

Gly

Gln

Cys

Tyr

Ile

380

Val

Ile

Ser

Asp

Leu

60

Lys

Phe

Leu

Ala

Phe

140

Gly

Gly

Asp

Ile

Val

Lys

Cys

285

Val

Met

Asn

Phe

Arg

365

Ala

Ser

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

His

125

Pro

Lys

Ser

Pro

Asp
205

Thr

Arg

270

Pro

Asp

Leu

Phe

Pro

350

Lys

Cys

Glu

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

110

Thr

Phe

Met

Lys

Thr

190

Gly

Glu

255

Pro

Ser

Phe

Gln

Asn

335

Gly

Leu

Ser

Gln

Glu

15

Ala

Gly

Gln

Glu

Trp

95

Pro

Val

Asn

Thr

Val
175

Pro

Asn

240

Val

Ala

Val

Ala

Met

320

Ile

Val

Cys

Ala

Lys

Ala

Lys

Gln

Leu

80

Ala

Ala

Pro

Asp

Ala

160

Arg

Val

Ser
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-continued

256

Thr

Glu

225

Glu

Glu

Pro

Ala

Arg

305

Phe

Phe

Ser

Ile

Leu
385

<210>
<211>
<212>
<213>

<400>

Thr

210

Leu

Val

His

Ser

Gln

290

Tyr

Pro

Thr

Gln

His

370

Val

Phe

Thr

Lys

Glu

Asp

275

Pro

Gln

Cys

His

Pro

355

His

Asn

Glu

Arg

Asp

Phe

260

Ala

Ser

Asn

Arg

Gly

340

Val

Ile

Val

PRT

SEQUENCE :

Met Glu Leu Val

1

Gln

Ser

Ile

Pro

65

Asn

Gln

Thr

Phe

Cys
145

Lys

Trp

Asn

Met

50

Pro

Gly

Lys

Thr

Tyr
130
Val

Val

Asp

Ile

Ser

35

Ser

Glu

Tyr

Lys

Gly

115

Gly

Asp

Val

Gln

Gln

20

Arg

Leu

Asp

Asp

Phe

100

Lys

Cys

Lys

Glu

Lys
180

His

Arg

Phe

245

Tyr

Asp

Thr

Lys

Gln

325

Gln

Ser

Met

Asp

SEQ ID NO 96
LENGTH:
TYPE:
ORGANISM: Adeno-associated virus 3A

400

96

Gly

Glu

Ser

Thr

Ile

Pro

85

Gly

Thr

Val

Met

Ser
165

Cys

Gln

Leu

230

Phe

Val

Ile

Ser

Cys

310

Cys

Lys

Val

Gly

Leu
390

Trp

Asp

Gln

Lys

Thr

70

Gln

Lys

Asn

Asn

Val

150

Ala

Lys

Gln

215

Asp

Arg

Lys

Ser

Asp

295

Ser

Glu

Asp

Val

Lys

375

Asp

Leu

Gln

Ile

Thr

55

Lys

Tyr

Arg

Ile

Trp

135

Ile

Lys

Ser

Pro

His

Trp

Lys

Glu

280

Ala

Arg

Arg

Cys

Lys

360

Val

Asp

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Ala

120

Thr

Trp

Ala

Ser

Leu

Asp

Ala

Gly

265

Pro

Glu

His

Met

Leu

345

Lys

Pro

Cys

Asp

Ser

25

Ala

Pro

Arg

Ala

Thr

105

Glu

Asn

Trp

Ile

Ala
185

Gln

Phe

Lys

250

Gly

Lys

Ala

Val

Asn

330

Glu

Ala

Asp

Ile

Arg

10

Tyr

Ala

Asp

Ile

Ser

90

Ile

Ala

Glu

Glu

Leu
170

Gln

Asp

Gly

235

Asp

Ala

Arg

Ser

Gly

315

Gln

Cys

Tyr

Ala

Phe
395

Gly

Ile

Leu

Tyr

Tyr

75

Val

Trp

Ile

Asn

Glu
155

Gly

Ile

Arg

220

Lys

His

Lys

Val

Ile

300

Met

Asn

Phe

Gln

Cys

380

Glu

Ile

Ser

Asp

Leu

60

Gln

Phe

Leu

Ala

Phe
140
Gly

Gly

Glu

Met

Val

Val

Lys

Arg

285

Asn

Asn

Ser

Pro

Lys

365

Thr

Gln

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

His

125

Pro

Lys

Ser

Pro

Phe

Thr

Val

Arg

270

Glu

Tyr

Leu

Asn

Val

350

Leu

Ala

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

110

Ala

Phe

Met

Lys

Thr
190

Lys

Lys

Glu

255

Pro

Ser

Ala

Met

Ile

335

Ser

Cys

Cys

Glu

15

Ala

Ser

Ser

Glu

Trp

Pro

Val

Asn

Thr

Val

175

Pro

Phe

Gln

240

Val

Ala

Val

Asp

Leu

320

Cys

Glu

Tyr

Asp

Lys

Ala

Lys

Asn

Leu

80

Ala

Ala

Pro

Asp

Ala
160

Arg

Val
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-continued

258

Ile

Thr

Glu

225

Glu

Ala

Ser

Ala

Arg

305

Phe

Phe

Glu

Cys

Ala
385

Val

Thr

210

Leu

Val

His

Asn

Gln

290

Tyr

Pro

Thr

Ser

Pro

370

Cys

Thr

195

Phe

Thr

Lys

Glu

Asp

275

Pro

Gln

Cys

His

Gln

355

Ile

Asp

Ser

Glu

Arg

Asp

Phe

260

Ala

Thr

Asn

Lys

Gly

340

Pro

His

Leu

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Lys

Thr

325

Gln

Val

His

Ala

<210> SEQ ID NO 97

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Adeno-associated virus 3B

PRT

<400> SEQUENCE:

Met

1

Gln

Ser

Ile

Pro

65

Asn

Gln

Thr

Phe

Cys
145

Lys

Glu

Trp

Asn

Met

50

Pro

Gly

Lys

Thr

Tyr
130

Val

Val

Leu

Ile

Ser

35

Ser

Glu

Tyr

Lys

Gly

115

Gly

Asp

Val

Val

Gln

20

Arg

Leu

Asp

Asp

Phe

100

Lys

Cys

Lys

Glu

400

97

Gly

Glu

Ser

Thr

Ile

Pro

85

Gly

Thr

Val

Met

Ser

Thr

Gln

Leu

230

Phe

Val

Val

Ser

Cys

310

Cys

Arg

Ser

Ile

Asn
390

Trp

Asp

Gln

Lys

Thr

70

Gln

Lys

Asn

Asn

Val

150

Ala

Asn

Gln

215

Asp

Arg

Arg

Ser

Asp

295

Ser

Glu

Asp

Val

Leu

375

Val

Leu

Gln

Ile

Thr

55

Lys

Tyr

Arg

Ile

Trp
135

Ile

Lys

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Arg

Arg

Cys

Val

360

Gly

Asp

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Ala

120

Thr

Trp

Ala

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

His

Met

Gly

345

Lys

Arg

Leu

Asp

Ser

25

Ala

Pro

Arg

Ala

Thr

105

Glu

Asn

Trp

Ile

Ala

Gln

Phe

Ser

250

Gly

Lys

Ala

Val

Asn

330

Glu

Lys

Ala

Asp

Arg

Tyr

Ala

Asp

Ile

Ser

90

Ile

Ala

Glu

Glu

Leu

Val

Asp

Gly

235

Asp

Ala

Arg

Pro

Gly

315

Gln

Cys

Lys

Pro

Asp
395

Gly

Ile

Leu

Tyr

Tyr

75

Val

Trp

Ile

Asn

Glu
155

Gly

Ile

Arg

220

Lys

His

Lys

Glu

Ala

300

Met

Ile

Phe

Thr

Glu

380

Cys

Ile

Ser

Asp

Leu

60

Gln

Phe

Leu

Ala

Phe
140

Gly

Gly

Asp

205

Met

Val

Val

Lys

Cys

285

Asp

Asn

Ser

Pro

Tyr

365

Ile

Val

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

His

125

Pro

Lys

Ser

Gly

Phe

Thr

Thr

Arg

270

Thr

Tyr

Leu

Asn

Gly

350

Gln

Ala

Ser

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

110

Ala

Phe

Met

Lys

Asn

Glu

Lys

Asp

255

Pro

Ser

Ala

Met

Val

335

Met

Lys

Cys

Glu

Glu

15

Ala

Ser

Ser

Glu

Trp

95

Pro

Val

Asn

Thr

Val

Ser

Phe

Gln

240

Val

Ala

Leu

Asp

Leu

320

Cys

Ser

Leu

Ser

Gln
400

Lys

Ala

Lys

Asn

Leu

80

Ala

Ala

Pro

Asp

Ala
160

Arg
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-continued

260

Ile

Thr

Glu

225

Glu

Ala

Ser

Ala

Arg

305

Phe

Phe

Glu

Cys

Ala
385

Asp

Val

Thr

210

Leu

Val

His

Asn

Gln

290

Tyr

Pro

Thr

Ser

Pro

370

Cys

Gln

Thr

195

Phe

Thr

Lys

Glu

Asp

275

Pro

Gln

Cys

His

Gln

355

Ile

Asp

Lys

180

Ser

Glu

Arg

Asp

Phe

260

Ala

Thr

Asn

Lys

Gly

340

Pro

His

Leu

165

Cys

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Lys

Thr

325

Gln

Val

His

Ala

<210> SEQ ID NO 98

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Adeno-associated virus 4

PRT

<400> SEQUENCE:

Met

1

Gln

Ser

Ile

Pro

65

Asn

Gln

Thr

Phe

Glu

Trp

Asn

Met

50

Pro

Gly

Lys

Thr

Tyr
130

Leu

Ile

Ser

35

Ser

Glu

Tyr

Lys

Gly

115

Gly

Val

Gln

20

Arg

Leu

Asp

Asp

Phe
100

Lys

Cys

399

98

Gly

Glu

Ser

Thr

Ile

Pro
85
Gly

Thr

Val

Lys

Thr

Gln

Leu

230

Phe

Val

Val

Ser

Cys

310

Cys

Arg

Ser

Ile

Asn
390

Trp

Asp

Gln

Lys

Ser

70

Gln

Lys

Asn

Asn

Ser

Asn

Gln

215

Asp

Arg

Arg

Ser

Asp

295

Ser

Glu

Asp

Val

Leu

375

Val

Leu

Gln

Ile

Thr

55

Ser

Tyr

Arg

Ile

Trp
135

Ser

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Arg

Arg

Cys

Val

360

Gly

Asp

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Ala

120

Thr

Ala

185

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

His

Met

Gly

345

Lys

Arg

Leu

Asp

Ser

25

Ala

Pro

Arg

Ala

Thr
105

Glu

Asn

170

Gln

Ala

Gln

Phe

Ser

250

Gly

Lys

Ala

Val

Asn

330

Glu

Lys

Ala

Asp

Arg

10

Tyr

Ala

Asp

Ile

Ser
90
Ile

Ala

Glu

Ile

Val

Asp

Gly

235

Asp

Ala

Arg

Pro

Gly

315

Gln

Cys

Lys

Pro

Asp
395

Gly

Ile

Leu

Tyr

Tyr

75

Val

Trp

Ile

Asn

Glu

Ile

Arg

220

Lys

His

Lys

Gln

Ala

300

Met

Ile

Phe

Thr

Glu

380

Cys

Ile

Ser

Asp

Leu

60

Arg

Phe

Leu

Ala

Phe
140

Pro

Asp

205

Met

Val

Val

Lys

Cys

285

Asp

Asn

Ser

Pro

Tyr

365

Ile

Val

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

His

125

Pro

Thr

190

Gly

Phe

Thr

Thr

Arg

270

Thr

Tyr

Leu

Asn

Gly

350

Gln

Ala

Ser

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

110

Ala

Phe

175

Pro

Asn

Lys

Lys

Asp

255

Pro

Ser

Ala

Met

Val

335

Met

Lys

Cys

Glu

Glu

15

Ala

Ser

Gln

Glu

Trp

95

Pro

Val

Asn

Val

Ser

Phe

Gln

240

Val

Ala

Leu

Asp

Leu

320

Cys

Ser

Leu

Ser

Gln
400

Lys

Ala

Lys

Asn

Met

80

Ala

Ala

Pro

Asp
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-continued

262

Cys
145

Lys

Ile

Thr

Glu

225

Glu

Thr

Pro

Ala

Arg

305

Phe

Phe

Ser

Pro

Cys
385

Val

Val

Asp

Val

Thr

210

Leu

Val

His

Asn

Gln

290

Tyr

Pro

Thr

Gln

Ile

370

Glu

Asp

Val

Gln

Thr

195

Phe

Thr

Lys

Glu

Asp

275

Pro

Gln

Cys

His

Pro

355

His

Leu

Lys

Glu

Lys

180

Ser

Glu

Lys

Asp

Phe

260

Ala

Ser

Asn

Arg

Gly

340

Val

His

Ala

Met

Ser

165

Cys

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Lys

Gln

325

Val

Ser

Ile

Asn

<210> SEQ ID NO 99

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Adeno-associated virus 5

PRT

<400> SEQUENCE:

Met
1
Gln

Gly

Ile

65

Asn

Gln

Thr

Ala

Trp

Asn

Met

50

Pro

Gly

Arg

Thr

Leu

Ile

Ser

35

Ser

Glu

Tyr

Ser

Gly
115

Val

Gln

20

Arg

Leu

Asp

Asp

Phe
100

Lys

390

99

Asn

Glu

Ser

Thr

Ile

Pro

85

Asn

Thr

Val

150

Ala

Lys

Thr

Gln

Leu

230

Phe

Val

Ile

Ser

Cys

310

Cys

Met

Val

Met

Val
390

Trp

Asn

Gln

Lys

Ser

70

Ala

Lys

Asn

Ile

Lys

Ser

Asn

Gln

215

Glu

Arg

Arg

Ser

Asp

295

Ser

Glu

Asp

Val

Gly

375

Asp

Leu

Gln

Ile

Ser

55

Lys

Tyr

Arg

Ile

Trp

Ala

Ser

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Arg

Arg

Cys

Arg

360

Arg

Leu

Val

Glu

Lys

40

Ala

Asn

Ala

Asn

Ala
120

Trp

Ile

Ala

185

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

His

Met

Ala

345

Lys

Ala

Asp

Glu

Ser

25

Ala

Val

Arg

Gly

Thr

105

Glu

Glu

Leu

170

Gln

Ala

Gln

Phe

Ser

250

Gly

Lys

Ala

Val

Asn

330

Glu

Arg

Pro

Asp

His

10

Tyr

Ala

Asp

Ile

Ser

90

Val

Ala

Glu

155

Gly

Ile

Val

Asp

Gly

235

Asp

Ala

Arg

Pro

Gly

315

Gln

Cys

Thr

Glu

Cys
395

Gly

Leu

Leu

Tyr

Trp

75

Ile

Trp

Ile

Gly

Gly

Asp

Ile

Arg

220

Lys

His

Arg

Ala

Val

300

Met

Asn

Phe

Tyr

Val

380

Asp

Ile

Ser

Asp

Leu

60

Gln

Leu

Leu

Ala

Lys

Ser

Pro

Asp

205

Met

Val

Val

Lys

Cys

285

Asp

Asn

Val

Pro

Gln

365

Ala

Met

Thr

Phe

Asn

45

Val

Ile

Tyr

Tyr

His
125

Met

Lys

Thr

190

Gly

Phe

Thr

Thr

Arg

270

Pro

Tyr

Leu

Asp

Val

350

Lys

Cys

Glu

Ser

Asn

30

Ala

Gly

Phe

Gly

Gly

110

Thr

Thr

Val

175

Pro

Asn

Lys

Lys

Glu

255

Pro

Ser

Ala

Met

Ile

335

Ser

Leu

Ser

Gln

Glu

15

Ser

Thr

Ser

Glu

Trp
95

Pro

Val

Ala

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Val

Asp

Leu

320

Cys

Glu

Cys

Ala

Lys

Thr

Lys

Ser

Met

80

Cys

Ala

Pro
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-continued

264

Phe
Cys
145

Lys

Ile

Thr

Glu

225

Glu

Thr

Glu

Lys

Arg

305

Trp

Asn

Asn

Ile

Asp
385

Tyr

130

Val

Val

Asp

Val

Thr

210

Leu

Val

His

Lys

Ser

290

Ser

Asn

Ile

Gly

Pro

370

Ala

Gly

Asp

Val

Gln

Thr

195

Phe

Thr

Lys

Glu

Ser

275

Leu

Ser

Ser

Ser

Cys

355

Pro

Asn

Cys

Lys

Glu

Lys

180

Ser

Glu

Lys

Asp

Phe

260

Leu

Glu

Asp

Arg

Asn

340

Ile

Trp

Lys

Val

Met

Ser

165

Cys

Asn

His

Arg

Phe

245

Lys

Lys

Lys

Val

Tyr

325

Lys

Cys

Glu

Glu

<210> SEQ ID NO 100

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Gln

Ser

Ile

Pro

65

Asn

Gln

Glu

Trp

Asn

Met

50

Pro

Gly

Lys

Leu

Ile

Ser

35

Ala

Ala

Tyr

Arg

Val

Gln

20

Arg

Leu

Asp

Asp

Phe

399

Adeno-associated virus 6

100

Gly

5

Glu

Ser

Thr

Ile

Pro

85

Gly

Asn

Leu

150

Ala

Lys

Thr

Gln

Leu

230

Phe

Val

Arg

Arg

Thr

310

Asp

Cys

His

Lys

Gln
390

Trp

Asp

Gln

Lys

Lys

70

Ala

Lys

Trp

135

Ile

Lys

Ser

Asn

Gln

215

Pro

Ala

Pro

Pro

Ala

295

Val

Cys

Asp

Asn

Glu
375

Leu

Gln

Ile

Ser

55

Thr

Tyr

Arg

Thr

Trp

Ala

Ser

Met

200

Pro

Pro

Trp

Arg

Leu

280

Arg

Asp

Lys

Glu

Val

360

Asn

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Asn

Trp

Ile

Val

185

Cys

Leu

Asp

Ala

Glu

265

Gly

Leu

Pro

Cys

Cys

345

Thr

Leu

Asp

Ser

25

Ala

Pro

Arg

Gly

Thr

Glu

Glu

Leu

170

Gln

Val

Glu

Phe

Lys

250

Leu

Asp

Ser

Ala

Asp

330

Glu

His

Ser

Arg

10

Tyr

Ala

Asp

Ile

Ser

90

Ile

Asn

Glu

155

Gly

Ile

Val

Asp

Gly

235

Val

Ala

Val

Phe

Pro

315

Tyr

Tyr

Cys

Asp

Gly

Ile

Leu

Tyr

Tyr

75

Val

Trp

Phe

140

Gly

Gly

Asp

Val

Arg

220

Lys

Asn

Gly

Thr

Val

300

Leu

His

Leu

Gln

Phe
380

Ile

Ser

Asp

Leu

60

Arg

Phe

Leu

Pro

Lys

Ser

Ser

Asp

205

Met

Ile

Gln

Thr

Asn

285

Pro

Arg

Ala

Asn

Ile

365

Gly

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

Phe

Met

Lys

Thr

190

Gly

Phe

Thr

Val

Lys

270

Thr

Glu

Pro

Gln

Arg

350

Cys

Asp

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

Asn

Thr

Val

175

Pro

Asn

Lys

Lys

Pro

255

Gly

Ser

Thr

Leu

Phe

335

Gly

His

Phe

Glu

15

Ala

Gly

Pro

Glu

Trp

95

Pro

Asp

Asn

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Tyr

Pro

Asn

320

Asp

Lys

Gly

Asp

Lys

Ala

Lys

Ala

Leu

80

Ala

Ala
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-continued

266

Thr

Phe

Cys

145

Lys

Ile

Thr

Glu

225

Glu

Ala

Pro

Ala

Asp

305

Leu

Cys

Ser

Ala

Cys
385

Thr

Tyr

130

Val

Val

Asp

Val

Thr

210

Leu

Val

His

Asp

Asp

290

Arg

Phe

Phe

Glu

Ile

370

Asp

Gly

115

Gly

Asp

Val

Gln

Thr

195

Phe

Thr

Lys

Glu

Asp

275

Pro

Tyr

Pro

Thr

Ser

355

His

Leu

100

Lys

Cys

Lys

Glu

Lys

180

Ser

Glu

Arg

Glu

Phe

260

Ala

Ser

Gln

Cys

His

340

Gln

His

Val

Thr

Val

Met

Ser

165

Cys

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Asn

Lys

325

Gly

Pro

Leu

Asn

<210> SEQ ID NO 101

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Gln

Ser

Ile

Leu
65

Glu

Trp

Asn

Met

50

Pro

Leu

Ile

Ser

35

Ala

Ala

Val

Gln

20

Arg

Leu

Asp

399

Adeno-associated virus 7

101

Gly

5

Glu

Ser

Thr

Ile

Asn

Asn

Val

150

Ala

Lys

Thr

Gln

Leu

230

Phe

Val

Lys

Ser

Lys

310

Thr

Thr

Val

Leu

Val
390

Trp

Asp

Gln

Lys

Lys
70

Ile

Trp

135

Ile

Lys

Ser

Asn

Gln

215

Glu

Arg

Arg

Ser

Asp

295

Cys

Cys

Arg

Val

Gly

375

Asp

Leu

Gln

Ile

Ser

55

Thr

Ala

120

Thr

Trp

Ala

Ser

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Ser

Glu

Asp

Arg

360

Arg

Leu

Val

Ala

Lys

Ala

Asn

105

Glu

Asn

Trp

Ile

Ala

185

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

Arg

Arg

Cys

345

Lys

Ala

Asp

Asp

Ser

25

Ala

Pro

Arg

Ala

Glu

Glu

Leu

170

Gln

Ala

Gln

Phe

Gln

250

Gly

Lys

Gly

His

Met

330

Ser

Arg

Pro

Asp

Arg

10

Tyr

Ala

Asp

Ile

Ile

Asn

Glu

155

Gly

Ile

Val

Asp

Gly

235

Asp

Ala

Arg

Ala

Ala

315

Asn

Glu

Thr

Glu

Cys
395

Gly

Ile

Leu

Tyr

Tyr
75

Ala

Phe

140

Gly

Gly

Asp

Ile

Arg

220

Lys

His

Asn

Ala

Pro

300

Gly

Gln

Cys

Tyr

Ile

380

Val

Ile

Ser

Asp

Leu

60

Arg

His

125

Pro

Lys

Ser

Pro

Asp

205

Met

Val

Val

Lys

Cys

285

Val

Met

Asn

Phe

Arg

365

Ala

Ser

Thr

Phe

Asn

45

Val

Ile

110

Ala

Phe

Met

Lys

Thr

190

Gly

Phe

Thr

Thr

Arg

270

Pro

Asp

Leu

Phe

Pro

350

Lys

Cys

Glu

Ser

Asn

30

Ala

Gly

Leu

Val

Asn

Thr

Val

175

Pro

Asn

Lys

Lys

Glu

255

Pro

Ser

Phe

Gln

Asn

335

Gly

Leu

Ser

Gln

Glu

15

Ala

Gly

Pro

Glu

Pro

Asp

Ala

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Val

Ala

Met

320

Ile

Val

Cys

Ala

Lys

Ala

Lys

Ser

Leu
80
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-continued

268

Asn

Gln

Thr

Phe

Cys

145

Lys

Ile

Thr

Glu

225

Glu

Ala

Pro

Ala

Asp

305

Leu

Cys

Ser

Ala

Cys
385

Gly

Lys

Thr

Tyr

130

Val

Val

Asp

Val

Thr

210

Leu

Val

His

Asp

Asp

290

Arg

Phe

Phe

Glu

Ile

370

Asp

Tyr

Lys

Gly

115

Gly

Asp

Val

Gln

Thr

195

Phe

Thr

Lys

Glu

Asp

275

Pro

Tyr

Pro

Thr

Ser

355

His

Leu

Asp

Phe

100

Lys

Cys

Lys

Glu

Lys

180

Ser

Glu

Arg

Glu

Phe

260

Ala

Ser

Gln

Cys

His

340

Gln

His

Val

Pro

85

Gly

Thr

Val

Met

Ser

165

Cys

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Asn

Lys

325

Gly

Pro

Leu

Asn

<210> SEQ ID NO 102

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Glu Leu Val

1

Gln Trp Ile Gln

20

Ser Asn Ser Arg

35

Ile Met Ala Leu

50

399

Adeno-associated virus 8

102
Gly
5

Glu

Ser

Thr

Ala

Lys

Asn

Asn

Val

150

Ala

Lys

Thr

Gln

Leu

230

Phe

Val

Ile

Ser

Lys

310

Thr

Val

Val

Leu

Val
390

Trp

Asp

Gln

Lys

Tyr

Arg

Ile

Trp

135

Ile

Lys

Ser

Asn

Gln

215

Glu

Arg

Arg

Ser

Asp

295

Cys

Cys

Arg

Val

Gly

375

Asp

Leu

Gln

Ile

Ser
55

Ala

Asn

Ala

120

Thr

Trp

Ala

Ser

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Ser

Glu

Asp

Arg

360

Arg

Leu

Val

Ala

Lys

40

Ala

Gly

Thr

105

Glu

Asn

Trp

Ile

Ala

185

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

Arg

Arg

Cys

345

Lys

Ala

Asp

Asp
Ser
25

Ala

Pro

Ser

90

Ile

Ala

Glu

Glu

Leu

170

Gln

Ala

Gln

Phe

Ser

250

Gly

Lys

Gly

His

Met

330

Leu

Lys

Pro

Asp

Arg
10
Tyr

Ala

Asp

Val

Trp

Ile

Asn

Glu

155

Gly

Ile

Val

Asp

Gly

235

Asp

Ala

Arg

Ala

Ala

315

Asn

Glu

Thr

Glu

Cys
395

Gly

Ile

Leu

Tyr

Phe

Leu

Ala

Phe

140

Gly

Gly

Asp

Ile

Arg

220

Lys

His

Ser

Ala

Pro

300

Gly

Gln

Cys

Tyr

Ile

380

Val

Ile

Ser

Asp

Leu
60

Leu Gly Trp

Phe

His

125

Pro

Lys

Ser

Pro

Asp

205

Met

Val

Val

Lys

Cys

285

Val

Met

Asn

Phe

Arg

365

Ala

Ser

Thr

Phe

Asn

45

Val

Gly

110

Ala

Phe

Met

Lys

Thr

190

Gly

Phe

Thr

Thr

Arg

270

Pro

Asp

Ile

Phe

Pro

350

Lys

Cys

Glu

Ser
Asn
30

Ala

Gly

95

Pro

Val

Asn

Thr

Val

175

Pro

Asn

Lys

Lys

Glu

255

Pro

Ser

Phe

Gln

Asn

335

Gly

Leu

Ser

Gln

Glu
15
Ala

Gly

Pro

Ala

Ala

Pro

Asp

Ala

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Val

Ala

Met

320

Ile

Val

Cys

Ala

Lys

Ala

Lys

Ser
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-continued

270

Leu

65

Asn

Gln

Thr

Phe

Cys

145

Lys

Ile

Thr

Glu

225

Glu

Ala

Pro

Ala

Asp

305

Leu

Cys

Ser

Ala

Cys
385

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

Pro

Gly

Lys

Thr

Tyr

130

Val

Val

Asp

Val

Thr

210

Leu

Val

His

Asp

Asp

290

Arg

Phe

Phe

Glu

Ile

370

Asp

Ala

Tyr

Lys

Gly

115

Gly

Asp

Val

Gln

Thr

195

Phe

Thr

Lys

Glu

Asp

275

Pro

Tyr

Pro

Thr

Ser

355

His

Leu

Asp

Asp

Phe

100

Lys

Cys

Lys

Glu

Lys

180

Ser

Glu

Arg

Glu

Phe

260

Ala

Ser

Gln

Cys

His

340

Gln

His

Val

PRT

Ile

Pro

85

Gly

Thr

Val

Met

Ser

165

Cys

Asn

His

Arg

Phe

245

Tyr

Asp

Thr

Asn

Lys

325

Gly

Pro

Leu

Asn

SEQ ID NO 103
LENGTH:
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: AAV Rep52 consensus sedquence
FEATURE:
NAME/KEY: MISC_FEATURE
LOCATION:

398

Thr

70

Ala

Lys

Asn

Asn

Val

150

Ala

Lys

Thr

Gln

Leu

230

Phe

Val

Lys

Ser

Lys

310

Thr

Val

Val

Leu

Val
390

Gln

Tyr

Arg

Ile

Trp

135

Ile

Lys

Ser

Asn

Gln

215

Glu

Arg

Arg

Ser

Asp

295

Cys

Cys

Arg

Val

Gly

375

Asp

(63)..(63)

OTHER INFORMATION: Xaa
FEATURE:
NAME/KEY: MISC_FEATURE
LOCATION:

(317) ..(317)

OTHER INFORMATION: Xaa

Asn

Ala

Asn

Ala

120

Thr

Trp

Ala

Ser

Met

200

Pro

His

Trp

Lys

Glu

280

Ala

Ser

Glu

Asp

Arg

360

Arg

Leu

can be Gln,

can be Asn, Asp,

Arg

Gly

Thr

105

Glu

Asn

Trp

Ile

Ala

185

Cys

Leu

Asp

Ala

Gly

265

Pro

Glu

Arg

Arg

Cys

345

Lys

Ala

Asp

Ile

Ser

90

Ile

Ala

Glu

Glu

Leu

170

Gln

Ala

Gln

Phe

Ser

250

Gly

Lys

Gly

His

Met

330

Ser

Arg

Pro

Asp

Tyr Arg
75

Val Phe

Trp Leu

Ile Ala

Asn Phe
140

Glu Gly
155

Gly Gly

Ile Asp

Val Ile

Asp Arg
220

Gly Lys
235

Asp His

Ala Ser

Arg Ala

Ala Pro

300

Ala Gly
315

Asn Gln

Glu Cys

Thr Tyr

Glu Ile

380

Cys Val
395

Pro or

Ile

Leu

Phe

His

125

Pro

Lys

Ser

Pro

Asp

205

Met

Val

Val

Lys

Cys

285

Val

Met

Asn

Phe

Arg

365

Ala

Ser

Ser

Leu

Gly

Gly

110

Ala

Phe

Met

Lys

Thr

190

Gly

Phe

Thr

Thr

Arg

270

Pro

Asp

Leu

Phe

Pro

350

Lys

Cys

Glu

Ala

Trp

95

Pro

Val

Asn

Thr

Val

175

Pro

Asn

Lys

Lys

Glu

255

Pro

Ser

Phe

Gln

Asn

335

Gly

Leu

Ser

Gln

Ile or Leu

Leu

80

Ala

Ala

Pro

Asp

Ala

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Val

Ala

Met

320

Ile

Val

Cys

Ala
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272

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (333)..(333)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (341)..(341)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (345)..(345)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (356)..(356)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (364)..(364)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (368)..(368)
<223> OTHER INFORMATION: Xaa

<400> SEQUENCE: 103

Met

1

Gln

Ser

Ile

Pro

65

Asn

Gln

Thr

Phe

Cys

145

Lys

Ile

Thr

Glu

225

Glu

Ala

Pro

Glu Leu Val Gly Trp Leu
5

Trp Ile Gln Glu Asp Gln
20

Asn Ser Arg Ser Gln Ile
35

Met Ala Leu Thr Lys Ser
50 55

Pro Glu Asp Ile Ser Thr
70

Gly Tyr Asp Pro Ala Tyr
85

Lys Lys Phe Gly Lys Arg
100

Thr Gly Lys Thr Asn Ile
115

Tyr Gly Cys Val Asn Trp
130 135

Val Asp Lys Met Val Ile
150

Val Val Glu Ser Ala Lys
165

Asp Gln Lys Cys Lys Ser
180

Val Thr Ser Asn Thr Asn
195

Thr Phe Glu His Gln Gln
210 215

Leu Thr Arg Arg Leu Glu
230

Val Lys Glu Phe Phe Arg
245

His Glu Phe Tyr Val Arg
260

Asp Asp Ala Asp Lys Ser

can

can

can

can

can

can

Val

Ala

Lys

40

Ala

Asn

Ala

Asn

Ala

120

Thr

Trp

Ala

Ser

Met

200

Pro

His

Trp

Lys

Glu

be

be

be

be

be

be

Asp

Ser

25

Ala

Pro

Arg

Gly

Thr

105

Glu

Asn

Trp

Ile

Ala

185

Cys

Leu

Asp

Ala

Gly
265

Pro

Lys,

Gln,

Ala,

Pro

Gln

Ala,

Arg

10

Tyr

Ala

Asp

Ile

Ser

90

Ile

Ala

Glu

Glu

Leu

170

Gln

Ala

Gln

Phe

Ser
250

Gly

Lys

Phe, Ser or Val

Thr or

Val

Gln, Gly,

or Ser

or Arg

Pro or

Gly Ile

Ile Ser

Leu Asp

Tyr Leu
60

Tyr Arg
75

Val Phe

Trp Leu

Ile Ala

Asn Phe

140

Glu Gly
155

Gly Gly

Ile Asp

Val Ile

Asp Arg
220

Gly Lys
235
Asp His

Ala Lys

Arg Ala

Tyr

Thr

Phe

Asn

45

Val

Ile

Leu

Phe

His

125

Pro

Lys

Ser

Pro

Asp

205

Met

Val

Val

Lys

Cys

Ser

Asn

30

Ala

Gly

Leu

Gly

Gly

110

Ala

Phe

Met

Lys

Thr

190

Gly

Phe

Thr

Thr

Arg
270

Pro

Glu

15

Ala

Gly

Xaa

Ala

Trp

95

Pro

Val

Asn

Thr

Val

175

Pro

Asn

Lys

Lys

Glu
255

Pro

Ser

Leu or Ser

Lys

Ala

Lys

Ser

Leu

80

Ala

Ala

Pro

Asp

Ala

160

Arg

Val

Ser

Phe

Gln

240

Val

Ala

Val
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274

Ala

Arg

305

Phe

Phe

Glu

Ile

Asp
385

Asp

290

Tyr

Pro

Thr

Ser

His

370

Leu

275

Pro

Gln

Cys

His

Gln

355

His

Val

Ser

Asn

Lys

Gly

340

Xaa

Leu

Asn

Thr

Lys

Thr

325

Xaa

Val

Leu

Val

<210> SEQ ID NO 104

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Glu

Lys

Glu

65

Gln

Thr

Arg

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Pro

His

Glu

Gln

50

Gln

Phe

Thr

Asp

Asn

130

Lys

Gln

Ala

Thr

Asn
210

Glu

Trp

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

536

Adeno-associated virus 1

104

Tyr

5

Gly

Leu

Leu

Arg

Gly

Lys

Val

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Glu
245

Ser

Cys

310

Cys

Arg

Val

Gly

Asp
390

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Gln

Val

Glu

150

Gln

Leu

Gln

Pro

Trp

230

Asp

Asp

295

Ser

Glu

Asp

Arg

Arg

375

Leu

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Thr

Thr

135

Cys

Trp

Ala

Thr

Val
215

Leu

Gln

280

Ala

Arg

Arg

Cys

Lys

360

Ala

Asp

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Ala

Glu

His

Met

Xaa

345

Arg

Pro

Asp

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Ser

Ala

Ala

Asn

330

Glu

Thr

Glu

Cys

Lys

10

Phe

Asp

Lys

Pro

His

Gly

Arg

Arg

Pro

Thr

170

Lys

Gln

Ser

Arg

Tyr
250

Pro

Gly

315

Gln

Cys

Tyr

Ile

Val
395

Val

Val

Met

Leu

Glu

75

Leu

Arg

Gly

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Ile

Val

300

Met

Asn

Phe

Xaa

Ala

380

Ser

Pro

Ser

Asp

Gln

60

Ala

His

Phe

Ile

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

285

Asp

Xaa

Xaa

Pro

Lys

365

Cys

Glu

Ser

Trp

Leu

45

Arg

Leu

Ile

Leu

Glu

125

Ala

Leu

Glu

Val

Glu

205

Ser

Thr

Phe

Phe

Gln

Asn

Gly

350

Leu

Ser

Gln

Asp

Val

Asn

Asp

Phe

Leu

Ser

110

Pro

Gly

Leu

Glu

Ala

190

Asn

Ala

Ser

Asn

Ala

Met

Ile

335

Val

Cys

Ala

Leu

15

Ala

Leu

Phe

Phe

Val

Gln

Thr

Gly

Pro

Tyr

175

Gln

Leu

Arg

Glu

Ala
255

Asp

Leu

320

Cys

Ser

Xaa

Cys

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Leu

Gly

Lys

160

Ile

His

Asn

Tyr

Lys

240

Ala
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276

Ser

Ile

Pro

Asn

305

Gln

Thr

Phe

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Ala

Pro

Ala

Asp

Asn

Met

Pro

290

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu

450

Val

His

Asp

Asp

Leu
530

Ser

Ala

275

Ala

Tyr

Arg

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro

515

Ala

Arg

260

Leu

Asp

Glu

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser

420

Glu

Arg

Glu

Phe

Ala

500

Ser

Arg

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr

485

Asp

Thr

Gly

<210> SEQ ID NO 105

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met
1

Glu

Lys

Glu

Thr

65

Gln

Pro

His

Glu

Gln

50

Glu

Phe

Gly

Leu

Trp

35

Ala

Trp

Glu

Phe

Pro

20

Glu

Pro

Arg

Lys

536

Adeno-associated virus 2

105

Tyr

5

Gly

Leu

Leu

Arg

Gly
85

Gln

Lys

Lys

Ala

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Lys

Ser

Gln

Glu

Ile

Pro

Thr

Val

70

Glu

Ile

Ser

Thr

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Glu

455

Arg

Arg

Ser

Asp

Pro
535

Ile

Ser

Pro

Val

55

Ser

Ser

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Ala

520

Leu

Val

Asp

Asp

40

Ala

Lys

Tyr

Ala

265

Pro

Arg

Gly

Thr

Glu

345

Asn

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro

505

Glu

Ile

Ser

25

Ser

Glu

Ala

Phe

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln

410

Ala

Gln

Phe

Gln

Gly

490

Lys

Gly

Lys

10

Phe

Asp

Lys

Pro

His
90

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly

395

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Ala

Val

Val

Met

Leu

Glu

75

Met

Asp

Leu

Arg

300

Phe

Leu

Ala

Phe

Gly

380

Gly

Asp

Ile

Arg

Lys

460

Asn

Ala

Pro

Pro

Asn

Asp

Gln

60

Ala

His

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Cys

Val
525

Ser

Trp

Leu

45

Arg

Leu

Val

Ala

270

Gly

Leu

Gly

Gly

Ala

350

Phe

Met

Lys

Thr

Gly

430

Phe

Thr

Thr

Arg

Pro

510

Asp

Asp

Val

30

Asn

Asp

Phe

Leu

Gly

Pro

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro

415

Asn

Lys

Lys

Glu

Pro

495

Ser

Phe

Leu

15

Ala

Leu

Phe

Phe

Val
95

Lys

Ala

Leu

Ala

320

Ala

Pro

Asp

Ala

Arg

400

Val

Ser

Phe

Gln

Val

480

Ala

Val

Ala

Asp

Glu

Ile

Leu

Val

80

Glu
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-continued

278

Thr

Arg

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Ser

Ile

Pro

Asn

305

Thr

Thr

Phe

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Glu

Pro

Thr

Glu

Asn

130

Lys

Gln

Ala

Thr

Asn

210

Glu

Trp

Asn

Met

Val

290

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu
450
Val

His

Ser

Gly

Lys

115

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Ser

Ser

275

Glu

Tyr

Lys

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Val

100

Leu

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser

420

Glu

Arg

Asp

Phe

Ala
500

Lys

Ile

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr
485

Asp

Ser

Gln

Val

Glu

150

Gln

Leu

Gln

Pro

Trp

230

Asp

Gln

Lys

Ser

Gln

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Ile

Met

Arg

Thr

135

Cys

Trp

Thr

Thr

Val

215

Leu

Gln

Ile

Thr

Ser

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Asp

455

Arg

Lys

Ser

Val

Ile

120

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Ala

Thr

Glu

345

Asn

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro
505

Gly

Arg

Arg

Pro

Thr

170

Lys

Gln

Ser

Lys

Tyr

250

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln

410

Ala

Gln

Phe

Lys

Gly

490

Lys

Arg

Gly

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly

395

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Phe

Ile

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Lys

300

Phe

Leu

Ala

Phe

Gly

380

Gly

Asp

Ile

Arg

Lys

460

His

Lys

Val

Leu

Glu

125

Ala

Leu

Glu

Val

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Arg

Ser

110

Pro

Gly

Leu

Gln

Ala

190

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Thr

350

Phe

Met

Lys

Thr

Gly

430

Phe

Thr

Val

Arg

Glu
510

Gln

Thr

Gly

Pro

Tyr

175

Gln

Gln

Arg

Glu

Ala

255

Gly

Gln

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro

415

Asn

Lys

Lys

Glu

Pro
495

Ser

Ile

Leu

Gly

Lys

160

Leu

His

Asn

Tyr

Lys

240

Ala

Lys

Gln

Leu

Ala

320

Ala

Pro

Asp

Ala

Arg

400

Val

Ser

Phe

Gln

Val
480

Ala

Val



US 9,169,494 B2
279 280

-continued

Ala Gln Pro Ser Thr Ser Asp Ala Glu Ala Ser Ile Asn Tyr Ala Asp
515 520 525

Arg Leu Ala Arg Gly His Ser Leu
530 535

<210> SEQ ID NO 106

<211> LENGTH: 535

<212> TYPE: PRT

<213> ORGANISM: Adeno-associated virus 3A

<400> SEQUENCE: 106

Met Pro Gly Phe Tyr Glu Ile Val Leu Lys Val Pro Ser Asp Leu Asp
1 5 10 15

Glu Arg Leu Pro Gly Ile Ser Asn Ser Phe Val Asn Trp Val Ala Glu
20 25 30

Lys Glu Trp Asp Val Pro Pro Asp Ser Asp Met Asp Pro Asn Leu Ile
35 40 45

Glu Gln Ala Pro Leu Thr Val Ala Glu Lys Leu Gln Arg Glu Phe Leu
50 55 60

Val Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val
65 70 75 80

Gln Phe Glu Lys Gly Glu Thr Tyr Phe His Leu His Val Leu Ile Glu
85 90 95

Thr Ile Gly Val Lys Ser Met Val Val Gly Arg Tyr Val Ser Gln Ile
100 105 110

Lys Glu Lys Leu Val Thr Arg Ile Tyr Arg Gly Val Glu Pro Gln Leu
115 120 125

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly
130 135 140

Asn Lys Val Val Asp Asp Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys
145 150 155 160

Thr Gln Pro Glu Leu Gln Trp Ala Trp Thr Asn Met Asp Gln Tyr Leu
165 170 175

Ser Ala Cys Leu Asn Leu Ala Glu Arg Lys Arg Leu Val Ala Gln His
180 185 190

Leu Thr His Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Gln Asn
195 200 205

Pro Asn Ser Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr
210 215 220

Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile Thr Ser Glu Lys
225 230 235 240

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala
245 250 255

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Ser Lys
260 265 270

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Ser Asn
275 280 285

Pro Pro Glu Asp Ile Thr Lys Asn Arg Ile Tyr Gln Ile Leu Glu Leu
290 295 300

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala
305 310 315 320

Gln Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala
325 330 335

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Ala Val Pro
340 345 350
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-continued

282

Phe

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Ala

Ser

Ala

Leu

Tyr

Val

370

Val

Asp

Val

Thr

Leu

450

Val

His

Asn

Gln

Ala
530

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro

515

Arg

Cys

Lys

Glu

Lys

Ser

420

Glu

Arg

Asp

Phe

Ala

500

Thr

Gly

Val

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr

485

Asp

Thr

Gln

<210> SEQ ID NO 107

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Glu

Lys

Glu

65

Gln

Thr

Lys

Pro

Asn

145

Thr

Ser

Pro

His

Glu

Gln

50

Glu

Phe

Ile

Glu

Asn

130

Lys

Gln

Ala

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Cys

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu

535

Asn

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Val

Ser

Pro

Trp

Ile

375

Lys

Ser

Asn

Gln

Asp

455

Arg

Arg

Ser

Asp

Phe
535

Thr

360

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Ala
520

Asn

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro

505

Glu

Glu

Glu

Leu

Gln

410

Ala

Gln

Phe

Ser

Gly

490

Lys

Ala

Asn

Glu

Gly

395

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Pro

Adeno-associated virus 3B

107

Tyr

5

Gly

Leu

Leu

Arg

Gly

85

Lys

Val

Ala

Asp

Leu
165

Asn

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Thr

Val

Asp
150

Gln

Leu

Ile

Ser

Pro

Val

55

Ser

Thr

Met

Arg

Thr

135

Cys

Trp

Ala

Val

Asn

Asp

40

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Leu

Ser

25

Ser

Glu

Ala

Phe

Val

105

Tyr

Thr

Ile

Trp

Arg

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Arg

Arg

Pro

Thr
170

Lys

Val

Val

Met

Leu

Glu

75

Leu

Arg

Gly

Asn

Asn

155

Asn

Arg

Phe

Gly

380

Gly

Glu

Ile

Arg

Lys

460

His

Lys

Glu

Ala

Pro

Asn

Asp

Gln

60

Ala

His

Tyr

Val

Gly
140
Tyr

Met

Leu

Pro

365

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Cys

Asp
525

Ser

Trp

Pro

45

Arg

Leu

Val

Val

Glu

125

Ala

Leu

Asp

Val

Phe

Met

Lys

Thr

Gly

430

Phe

Thr

Thr

Arg

Thr

510

Tyr

Asp

Val

Asn

Glu

Phe

Leu

Ser

110

Pro

Gly

Leu

Gln

Ala

Asn

Thr

Val

Pro

415

Asn

Glu

Lys

Asp

Pro

495

Ser

Ala

Leu

15

Ala

Leu

Phe

Phe

Ile

95

Gln

Gln

Gly

Pro

Tyr
175

Gln

Asp

Ala

Arg

400

Val

Ser

Phe

Gln

Val

480

Ala

Leu

Asp

Asp

Glu

Ile

Leu

Val

Glu

Ile

Leu

Gly

Lys

160

Leu

His
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-continued

284

Pro

Met

225

Gln

Ser

Ile

Pro

Asn

305

Gln

Thr

Phe

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Ala

Ser

Ala

Leu

Thr

Asn

210

Glu

Trp

Asn

Met

Pro

290

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu

450

Val

His

Asn

Gln

Ala
530

His

195

Ser

Leu

Ile

Ser

Ser

275

Glu

Tyr

Lys

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro

515

Arg

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser

420

Glu

Arg

Asp

Phe

Ala

500

Thr

Gly

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr

485

Asp

Thr

Gln

<210> SEQ ID NO 108

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Adeno-associated virus 4

PRT

<400> SEQUENCE:

535

108

Gln

Pro

Trp

230

Asp

Gln

Lys

Thr

Gln

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Val

Ser

Pro

Thr

Val

215

Leu

Gln

Ile

Thr

Lys

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Asp

455

Arg

Arg

Ser

Asp

Phe
535

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Ala
520

185

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Ala

Thr

Glu

345

Asn

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro

505

Glu

Gln

Ser

Arg

Tyr

250

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln

410

Ala

Gln

Phe

Ser

Gly

490

Lys

Ala

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly

395

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Pro

Lys

Thr

220

Ile

Ser

Asp

Leu

Gln

300

Phe

Leu

Ala

Phe

Gly

380

Gly

Glu

Ile

Arg

Lys

460

His

Lys

Gln

Ala

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Cys

Asp
525

190

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Ala

350

Phe

Met

Lys

Thr

Gly

430

Phe

Thr

Thr

Arg

Thr

510

Tyr

Gln

Arg

Glu

Ala

255

Ser

Ser

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro

415

Asn

Lys

Lys

Asp

Pro

495

Ser

Ala

Asn

Tyr

Lys

240

Ala

Lys

Asn

Leu

Ala

320

Ala

Pro

Asp

Ala

Arg

400

Val

Ser

Phe

Gln

Val

480

Ala

Leu

Asp

Met Pro Gly Phe Tyr Glu Ile Val Leu Lys Val Pro Ser Asp Leu Asp

1

5

10

15
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-continued

286

Glu

Lys

Glu

65

Gln

Thr

Lys

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Ser

Ile

Pro

Asn

305

Gln

Thr

Phe

Cys

Lys

385

Ile

Thr

His

Glu

Gln

50

Glu

Phe

Val

Glu

Asn

130

Lys

Gln

Ala

Thr

Asn

210

Glu

Trp

Asn

Met

Pro

290

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Ser

Ser

275

Glu

Tyr

Lys

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser
420

Glu

Gly

Leu

Leu

Arg

Gly

Lys

Val

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys
405

Asn

His

Ile

Pro

Thr

Val

70

Asp

Ser

Thr

Val

Asp

150

Gln

Leu

Gln

Pro

Trp

230

Asp

Gln

Lys

Ser

Gln

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Ser

Pro

Val

55

Ser

Ser

Met

Arg

Thr

135

Cys

Trp

Ala

Thr

Val

215

Leu

Gln

Ile

Thr

Ser

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Asp

Asp

40

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

Ser

25

Ser

Glu

Ala

Phe

Val

105

Tyr

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Ala

Thr

Glu

345

Asn

Trp

Ile

Ala

Cys
425

Leu

Phe

Asp

Lys

Pro

His

Gly

Arg

Arg

Pro

Thr

170

Lys

Gln

Ser

Arg

Tyr

250

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln
410

Ala

Gln

Val

Met

Leu

Glu

75

Leu

Arg

Gly

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly
395
Ile

Val

Asp

Ser

Asp

Gln

60

Ala

His

Tyr

Val

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Arg

300

Phe

Leu

Ala

Phe

Gly

380

Gly

Asp

Ile

Arg

Trp Val Ala

Leu

45

Arg

Leu

Ile

Val

Glu

125

Ala

Leu

Asp

Val

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Met

30

Asn

Glu

Phe

Leu

Ser

110

Pro

Gly

Leu

Gln

Ala

190

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Ala

350

Phe

Met

Lys

Thr

Gly
430

Phe

Leu

Phe

Phe

Val

Gln

Gln

Gly

Pro

Tyr

175

Gln

Gln

Arg

Glu

Ala

255

Ser

Gln

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro
415

Asn

Lys

Glu

Ile

Leu

Val

80

Glu

Ile

Leu

Gly

Lys

160

Ile

His

Asn

Tyr

Lys

240

Ala

Lys

Asn

Met

Ala

320

Ala

Pro

Asp

Ala

Arg
400
Val

Ser

Phe
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-continued

288

Glu

Glu

465

Thr

Ala

<210>
<211>
<212>
<213>

<400>

Leu

450

Val

His

Asn

Gln

Ala
530

435

Thr

Lys

Glu

Asp

Pro

515

Arg

Lys

Asp

Phe

Ala

500

Ser

Gly

PRT

SEQUENCE :

Met Ala Thr Phe

1

Glu

Gln

Glu

Tyr

65

Phe

Ser

Ala

Asp

145

Glu

Leu

Ser

Asp

Asn

225

Glu

Ser

His

Ile

Gln

50

Glu

Glu

Gly

Gln

Trp

130

Asp

Leu

Asn

Ser

Pro
210
Trp

Asn

Gln

Leu

Trp

Pro

Trp

Lys

Ile

Leu

115

Val

Ser

Gln

Leu

Gln

195

Val

Leu

Gln

Ile

Pro

20

Glu

Gln

Asn

Gly

Ser

100

Val

Ala

Gly

Trp

Glu

180

Arg

Ile

Val

Glu

Lys
260

Arg

Phe

Tyr

485

Asp

Thr

Gln

SEQ ID NO 109
LENGTH:
TYPE:
ORGANISM: Adeno-associated virus 5

549

109
Tyr

5

Gly

Leu

Leu

Lys

Ser

85

Ser

Lys

Ile

Tyr

Ala

165

Glu

Ser

Lys

Glu

Ser

245

Ala

Leu

Phe

470

Val

Ile

Ser

Pro

Glu

Ile

Pro

Thr

Phe

70

Glu

Met

Val

Thr

Ile

150

Trp

Arg

Gln

Ser

His
230

Tyr

Ala

Glu

455

Arg

Arg

Ser

Asp

Leu
535

Val

Ser

Pro

Val

55

Ser

Tyr

Val

Val

Lys

135

Pro

Thr

Lys

Glu

Lys
215
Gly

Leu

Leu

440

His

Trp

Lys

Glu

Ala
520

Ile

Asp

Glu

40

Ala

Lys

Phe

Leu

Phe

120

Val

Ala

Asn

Arg

Ala

200

Thr

Ile

Ser

Asp

Asp

Ala

Gly

Pro

505

Glu

Val

Ser

25

Ser

Asp

Gln

His

Gly

105

Gln

Lys

Tyr

Leu

Leu

185

Ala

Ser

Thr

Phe

Asn
265

Phe

Ser

Gly

490

Lys

Ala

Arg

10

Phe

Asp

Arg

Glu

Leu

90

Arg

Gly

Lys

Leu

Asp

170

Val

Ser

Gln

Ser

Asn

250

Ala

Gly

Asp

475

Ala

Arg

Pro

Val

Val

Leu

Ile

Ser

75

His

Tyr

Ile

Gly

Leu

155

Glu

Ala

Gln

Lys

Glu

235

Ser

Thr

Lys

460

Arg

Ala

Pro

Asp

Asn

Arg

60

Lys

Thr

Val

Glu

Gly

140

Pro

Tyr

Gln

Arg

Tyr

220

Lys

Thr

Lys

445

Val

Val

Lys

Cys

Asp
525

Phe

Trp

Leu

45

Arg

Phe

Leu

Ser

Pro

125

Ala

Lys

Lys

Phe

Glu

205

Met

Gln

Gly

Ile

Thr

Thr

Arg

Pro

510

Tyr

Asp

Val

30

Thr

Val

Phe

Val

Gln

110

Gln

Asn

Val

Leu

Leu

190

Phe

Ala

Trp

Asn

Met
270

Lys

Glu

Pro

495

Ser

Ala

Val

15

Thr

Leu

Phe

Val

Glu

95

Ile

Ile

Lys

Gln

Ala

175

Ala

Ser

Leu

Ile

Ser

255

Ser

Gln

Val

480

Ala

Val

Asp

Glu

Gly

Val

Leu

Gln

80

Thr

Arg

Asn

Val

Pro

160

Ala

Glu

Ala

Val

Gln
240

Arg

Leu
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-continued

290

Thr

Ile

Pro

305

Asn

Thr

Met
Ser
385

Cys

Asn

Arg

Phe

465

Lys

Lys

Lys

Lys

Ser

290

Ala

Lys

Asn

Asn

Leu

370

Ala

Lys

Thr

Gln

Leu

450

Phe

Val

Arg

Arg

Thr

530

Gly

Ser

275

Lys

Tyr

Arg

Ile

Trp

355

Ile

Lys

Ser

Asn

Gln

435

Pro

Ala

Pro

Pro

Ala

515

Val

Pro

Ala

Asn

Ala

Asn

Ala

340

Thr

Trp

Ala

Ser

Met

420

Pro

Pro

Trp

Arg

Leu

500

Arg

Asp

Ser

Val

Arg

Gly

Thr

325

Glu

Asn

Trp

Ile

Val

405

Cys

Leu

Asp

Ala

Glu

485

Gly

Leu

Pro

Trp

<210> SEQ ID NO 110

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Glu

Lys

Glu

65

Gln

Pro

His

Glu

Gln

50

Gln

Phe

Gly

Leu

Trp

35

Ala

Trp

Glu

Phe

Pro

20

Glu

Pro

Arg

Lys

536

Adeno-associated virus 6

110

Tyr

5

Gly

Leu

Leu

Arg

Gly
85

Asp

Ile

Ser

310

Val

Ala

Glu

Glu

Leu

390

Gln

Val

Glu

Phe

Lys

470

Leu

Asp

Ser

Ala

Glu

Ile

Pro

Thr

Val

70

Glu

Tyr

Trp

295

Ile

Trp

Ile

Asn

Glu

375

Gly

Ile

Val

Asp

Gly

455

Val

Ala

Val

Phe

Pro
535

Ile

Ser

Pro

Val

55

Ser

Ser

Leu

280

Gln

Leu

Leu

Ala

Phe

360

Gly

Gly

Asp

Val

Arg

440

Lys

Asn

Gly

Thr

Val

520

Leu

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Ile

Tyr

Tyr

His

345

Pro

Lys

Ser

Ser

Asp

425

Met

Ile

Gln

Thr

Asn

505

Pro

Arg

Ile

Ser

25

Ser

Glu

Ala

Phe

Gly

Phe

Gly

Gly

330

Thr

Phe

Met

Lys

Thr

410

Gly

Phe

Thr

Val

Lys

490

Thr

Glu

Pro

Lys

10

Phe

Asp

Lys

Pro

His
90

Ser

Glu

Trp

315

Pro

Val

Asn

Thr

Val

395

Pro

Asn

Lys

Lys

Pro

475

Gly

Ser

Thr

Leu

Val

Val

Met

Leu

Glu

75

Leu

Ser

Met

300

Cys

Ala

Pro

Asp

Asn

380

Arg

Val

Ser

Phe

Gln

460

Val

Ala

Tyr

Pro

Asn
540

Pro

Asn

Asp

Gln

60

Ala

His

Val

285

Asn

Gln

Thr

Phe

Cys

365

Lys

Val

Ile

Thr

Glu

445

Glu

Thr

Glu

Lys

Arg

525

Trp

Ser

Trp

Leu

45

Arg

Leu

Ile

Pro

Gly

Arg

Thr

Tyr

350

Val

Val

Asp

Val

Thr

430

Leu

Val

His

Lys

Ser

510

Ser

Asn

Asp

Val

30

Asn

Asp

Phe

Leu

Glu

Tyr

Ser

Gly

335

Gly

Asp

Val

Gln

Thr

415

Phe

Thr

Lys

Glu

Ser

495

Leu

Ser

Ser

Leu

15

Ala

Leu

Phe

Phe

Val
95

Asp

Asp

Phe

320

Lys

Cys

Lys

Glu

Lys

400

Ser

Glu

Lys

Asp

Phe

480

Leu

Glu

Asp

Leu

Asp

Glu

Ile

Leu

Val

80

Glu
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-continued

292

Thr

Arg

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Ser

Ile

Pro

Asn

305

Gln

Thr

Phe

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Ala

Pro

Thr

Asp

Asn

130

Lys

Gln

Ala

Thr

Asn

210

Glu

Trp

Asn

Met

Pro

290

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu
450
Val

His

Asp

Gly

Lys

115

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Ser

Ala

275

Ala

Tyr

Arg

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Val

100

Leu

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser

420

Glu

Arg

Glu

Phe

Ala
500

Lys

Val

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr
485

Asp

Ser

Gln

Val

Glu

150

Gln

Leu

Gln

Pro

Trp

230

Asp

Gln

Lys

Lys

Ala

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Lys

Met

Thr

Thr

135

Cys

Trp

Ala

Thr

Val

215

Leu

Gln

Ile

Ser

Thr

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Glu

455

Arg

Arg

Ser

Val

Ile

120

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Gly

Thr

Glu

345

Asn

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro
505

Gly

Arg

Arg

Pro

Thr

170

Lys

Gln

Ser

Arg

Tyr

250

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln

410

Ala

Gln

Phe

Gln

Gly

490

Lys

Arg

Gly

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly

395

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Phe

Ile

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Arg

300

Phe

Leu

Ala

Phe

Gly

380

Gly

Asp

Ile

Arg

Lys

460

His

Asn

Ala

Leu

Glu

125

Ala

Leu

Glu

Val

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Cys

Ser

110

Pro

Gly

Leu

Glu

Ala

190

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Ala

350

Phe

Met

Lys

Thr

Gly

430

Phe

Thr

Thr

Arg

Pro
510

Gln

Thr

Gly

Pro

Tyr

175

His

Leu

Arg

Glu

Ala

255

Gly

Pro

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro

415

Asn

Lys

Lys

Glu

Pro
495

Ser

Ile

Leu

Gly

Lys

160

Ile

Asp

Asn

Tyr

Lys

240

Ala

Lys

Ala

Leu

Ala

320

Ala

Pro

Asp

Ala

Arg

400

Val

Ser

Phe

Gln

Val
480

Ala

Val
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293 294

-continued

Ala Asp Pro Ser Thr Ser Asp Ala Glu Gly Ala Pro Val Asp Phe Ala
515 520 525

Asp Leu Ala Arg Gly Gln Pro Leu
530 535

<210> SEQ ID NO 111

<211> LENGTH: 536

<212> TYPE: PRT

<213> ORGANISM: Adeno-associated virus 7

<400> SEQUENCE: 111

Met Pro Gly Phe Tyr Glu Ile Val Ile Lys Val Pro Ser Asp Leu Asp
1 5 10 15

Glu His Leu Pro Gly Ile Ser Asp Ser Phe Val Asn Trp Val Ala Glu
20 25 30

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu Ile
35 40 45

Glu Gln Ala Pro Leu Thr Val Ala Glu Lys Leu Gln Arg Asp Phe Leu
50 55 60

Val Gln Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val
65 70 75 80

Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Leu His Val Leu Val Glu
85 90 95

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gln Ile
100 105 110

Arg Glu Lys Leu Val Gln Thr Ile Tyr Arg Gly Val Glu Pro Thr Leu
115 120 125

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly
130 135 140

Asn Lys Val Val Asp Glu Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys
145 150 155 160

Thr Gln Pro Glu Leu Gln Trp Ala Trp Thr Asn Met Glu Glu Tyr Ile
165 170 175

Ser Ala Cys Leu Asn Leu Ala Glu Arg Lys Arg Leu Val Ala Gln His
180 185 190

Leu Thr His Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Leu Asn
195 200 205

Pro Asn Ser Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr
210 215 220

Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile Thr Ser Glu Lys
225 230 235 240

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala
245 250 255

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Gly Lys
260 265 270

Ile Met Ala Leu Thr Lys Ser Ala Pro Asp Tyr Leu Val Gly Pro Ser
275 280 285

Leu Pro Ala Asp Ile Lys Thr Asn Arg Ile Tyr Arg Ile Leu Glu Leu
290 295 300

Asn Gly Tyr Asp Pro Ala Tyr Ala Gly Ser Val Phe Leu Gly Trp Ala
305 310 315 320

Gln Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala
325 330 335

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Ala Val Pro
340 345 350
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-continued

296

Phe

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Ala

Pro

Ala

Asp

Tyr

Val

370

Val

Asp

Val

Thr

Leu

450

Val

His

Asp

Asp

Leu
530

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro

515

Ala

Cys

Lys

Glu

Lys

Ser

420

Glu

Arg

Glu

Phe

Ala

500

Ser

Arg

Val

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr

485

Asp

Thr

Gly

<210> SEQ ID NO 112

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Glu

Lys

Glu

65

Gln

Thr

Arg

Leu

Gly
145

Pro

Tyr

Pro

His

Glu

Gln

50

Gln

Phe

Thr

Glu

Pro
130
Gly

Lys

Ile

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Asn

Asn

Thr

Ser

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Trp

Lys

Gln

Ala

538

Adeno-associated virus 8

112

Tyr

5

Gly

Leu

Leu

Arg

Gly

85

Lys

Gly

Phe

Val

Pro
165

Cys

Asn

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Ile

Ser

Gln

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Pro

Ala

Val

150

Glu

Leu

Trp

Ile

375

Lys

Ser

Asn

Gln

Glu

455

Arg

Arg

Ser

Asp

Pro
535

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Asp

Val

135

Asp

Leu

Asn

Thr

360

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Ala

520

Leu

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

His

120

Thr

Glu

Gln

Leu

Asn

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro

505

Glu

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Leu

Lys

Cys

Trp

Ala

Glu

Glu

Leu

Gln

410

Ala

Gln

Phe

Ser

Gly

490

Lys

Gly

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Pro

Asp

Tyr

Ala
170

Glu

Asn

Glu

Gly

395

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Ala

Val

Val

Met

Leu

Glu

75

Leu

Arg

Ala

Ala

Ile
155

Trp

Arg

Phe

Gly

380

Gly

Asp

Ile

Arg

Lys

460

His

Ser

Ala

Pro

Pro

Asn

Asp

Gln

60

Ala

His

Phe

Gly

Val

140

Pro

Thr

Lys

Pro

365

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Cys

Val
525

Ser

Trp

Arg

45

Arg

Leu

Val

Leu

Ser

125

Met

Asn

Asn

Arg

Phe

Met

Lys

Thr

Gly

430

Phe

Thr

Thr

Arg

Pro

510

Asp

Asp

Val

Asn

Asp

Phe

Leu

Ser

110

Ser

Ala

Tyr

Met

Leu

Asn

Thr

Val

Pro

415

Asn

Lys

Lys

Glu

Pro

495

Ser

Phe

Leu

15

Ala

Leu

Phe

Phe

Val

95

Gln

Pro

Pro

Leu

Glu
175

Val

Asp

Ala

Arg

400

Val

Ser

Phe

Gln

Val

480

Ala

Val

Ala

Asp

Glu

Ile

Leu

Val

Glu

Ile

Thr

Ala

Leu

160

Glu

Ala
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-continued

298

Gln

Leu

Arg

225

Glu

Ala

Gly

Pro

Ala

305

Trp

Pro

Asn

Thr

385

Pro

Asn

Lys

Lys

465

Glu

Pro

Ser

Phe

His

Asn

210

Tyr

Lys

Ala

Lys

Ser

290

Leu

Ala

Ala

Pro

Asp

370

Ala

Arg

Val

Ser

Phe

450

Gln

Val

Ala

Val

Ala
530

Leu

195

Pro

Met

Gln

Ser

Ile

275

Leu

Asn

Gln

Thr

Phe

355

Cys

Lys

Val

Ile

Thr

435

Glu

Glu

Ala

Pro

Ala

515

Asp

180

Thr

Asn

Glu

Trp

Asn

260

Met

Pro

Gly

Lys

Thr

340

Tyr

Val

Val

Asp

Val

420

Thr

Leu

Val

His

Asp

500

Asp

Leu

His

Ser

Leu

Ile

245

Ser

Ala

Ala

Tyr

Lys

325

Gly

Gly

Asp

Val

Gln

405

Thr

Phe

Thr

Lys

Glu

485

Asp

Pro

Ala

<210> SEQ ID NO 113

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Adeno-associated virus 1

PRT

<400> SEQUENCE:

623

113

Val

Asp

Val

230

Gln

Arg

Leu

Asp

Asp

310

Phe

Lys

Cys

Lys

Glu

390

Lys

Ser

Glu

Arg

Glu

470

Phe

Ala

Ser

Arg

Ser

Ala

215

Gly

Glu

Ser

Thr

Ile

295

Pro

Gly

Thr

Val

Met

375

Ser

Cys

Asn

His

Arg

455

Phe

Tyr

Asp

Thr

Gly
535

Gln

200

Pro

Trp

Asp

Gln

Lys

280

Thr

Ala

Lys

Asn

Asn

360

Val

Ala

Lys

Thr

Gln

440

Leu

Phe

Val

Lys

Ser

520

Gln

185

Thr

Val

Leu

Gln

Ile

265

Ser

Gln

Tyr

Arg

Ile

345

Trp

Ile

Lys

Ser

Asn

425

Gln

Glu

Arg

Arg

Ser

505

Asp

Pro

Gln

Ile

Val

Ala

250

Lys

Ala

Asn

Ala

Asn

330

Ala

Thr

Trp

Ala

Ser

410

Met

Pro

His

Trp

Lys

490

Glu

Ala

Leu

Glu

Arg

Asp

235

Ser

Ala

Pro

Arg

Gly

315

Thr

Glu

Asn

Trp

Ile

395

Ala

Cys

Leu

Asp

Ala

475

Gly

Pro

Glu

Gln

Ser

220

Arg

Tyr

Ala

Asp

Ile

300

Ser

Ile

Ala

Glu

Glu

380

Leu

Gln

Ala

Gln

Phe

460

Ser

Gly

Lys

Gly

Asn

205

Lys

Gly

Ile

Leu

Tyr

285

Tyr

Val

Trp

Ile

Asn

365

Glu

Gly

Ile

Val

Asp

445

Gly

Asp

Ala

Arg

Ala
525

190

Lys

Thr

Ile

Ser

Asp

270

Leu

Arg

Phe

Leu

Ala

350

Phe

Gly

Gly

Asp

Ile

430

Arg

Lys

His

Ser

Ala

510

Pro

Glu

Ser

Thr

Phe

255

Asn

Val

Ile

Leu

Phe

335

His

Pro

Lys

Ser

Pro

415

Asp

Met

Val

Val

Lys

495

Cys

Val

Asn

Ala

Ser

240

Asn

Ala

Gly

Leu

Gly

320

Gly

Ala

Phe

Met

Lys

400

Thr

Gly

Phe

Thr

Thr

480

Arg

Pro

Asp

Met Pro Gly Phe Tyr Glu Ile Val Ile Lys Val Pro Ser Asp Leu Asp

1

5

10

15
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-continued

300

Glu

Lys

Glu

65

Gln

Thr

Arg

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Ser

Ile

Pro

Asn

305

Gln

Thr

Phe

Cys

Lys

385

Ile

Thr

His

Glu

Gln

50

Gln

Phe

Thr

Asp

Asn

130

Lys

Gln

Ala

Thr

Asn

210

Glu

Trp

Asn

Met

Pro

290

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Ser

Ala

275

Ala

Tyr

Arg

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Glu

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser
420

Glu

Gly

Leu

Leu

Arg

Gly

Lys

Val

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys
405

Asn

His

Ile

Pro

Thr

Val

70

Glu

Ser

Gln

Val

Glu

150

Gln

Leu

Gln

Pro

Trp

230

Asp

Gln

Lys

Lys

Ala

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Ser

Pro

Val

55

Ser

Ser

Met

Thr

Thr

135

Cys

Trp

Ala

Thr

Val

215

Leu

Gln

Ile

Ser

Thr

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Asp

Asp

40

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Gly

Thr

Glu

345

Asn

Trp

Ile

Ala

Cys
425

Leu

Phe

Asp

Lys

Pro

His

Gly

Arg

Arg

Pro

Thr

170

Lys

Gln

Ser

Arg

Tyr

250

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln
410

Ala

Gln

Val

Met

Leu

Glu

75

Leu

Arg

Gly

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly
395
Ile

Val

Asp

Ser

Asp

Gln

60

Ala

His

Phe

Ile

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Arg

300

Phe

Leu

Ala

Phe

Gly

380

Gly

Asp

Ile

Arg

Trp Val Ala

Leu

45

Arg

Leu

Ile

Leu

Glu

125

Ala

Leu

Glu

Val

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Met

30

Asn

Asp

Phe

Leu

Ser

110

Pro

Gly

Leu

Glu

Ala

190

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Ala

350

Phe

Met

Lys

Thr

Gly
430

Phe

Leu

Phe

Phe

Val

Gln

Thr

Gly

Pro

Tyr

175

Gln

Leu

Arg

Glu

Ala

255

Gly

Pro

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro
415

Asn

Lys

Glu

Ile

Leu

Val

80

Glu

Ile

Leu

Gly

Lys

160

Ile

His

Asn

Tyr

Lys

240

Ala

Lys

Ala

Leu

Ala

320

Ala

Pro

Asp

Ala

Arg
400
Val

Ser

Phe
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-continued

302

Glu

Glu

465

Ala

Pro

Ala

Asp

Leu

545

Cys

Ser

Ala

Cys

Leu

450

Val

His

Asp

Asp

Arg

530

Phe

Phe

Glu

Ile

Asp
610

435

Thr

Lys

Glu

Asp

Pro

515

Tyr

Pro

Thr

Ser

His

595

Leu

Arg

Glu

Phe

Ala

500

Ser

Gln

Cys

His

Gln

580

His

Val

Arg

Phe

Tyr

485

Asp

Thr

Asn

Lys

Gly

565

Pro

Leu

Asn

<210> SEQ ID NO 114

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Glu

Lys

Glu

Thr

65

Gln

Thr

Arg

Pro

Asn
145

Thr

Ser

Pro

His

Glu

Gln

50

Glu

Phe

Thr

Glu

Asn

130

Lys

Gln

Ala

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Cys

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu
180

621

Adeno-associated virus 2

114

Tyr

5

Gly

Leu

Leu

Arg

Gly

Lys

Ile

Ala

Asp

Leu
165

Asn

Leu

Phe

470

Val

Lys

Ser

Lys

Thr

550

Thr

Val

Leu

Val

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Gln

Val

Glu
150

Gln

Leu

Glu

455

Arg

Arg

Ser

Asp

Cys

535

Cys

Arg

Val

Gly

Asp
615

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Arg

Thr
135
Cys

Trp

Thr

440
His

Trp

Lys

Glu

Ala

520

Ser

Glu

Asp

Arg

Arg

600

Leu

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Asp

Ala

Gly

Pro

505

Glu

Arg

Arg

Cys

Lys

585

Ala

Asp

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Tyr

Thr

Ile

Trp

Arg
185

Phe

Gln

Gly

490

Lys

Gly

His

Met

Ser

570

Arg

Pro

Asp

Lys

10

Phe

Asp

Lys

Pro

His

Gly

Arg

Arg

Pro

Thr
170

Lys

Gly

Asp

475

Ala

Arg

Ala

Ala

Asn

555

Glu

Thr

Glu

Cys

Val

Val

Met

Leu

Glu

75

Met

Arg

Gly

Asn

Asn
155

Asn

Arg

Lys

460

Asn

Ala

Pro

Gly

540

Gln

Cys

Tyr

Ile

Val
620

Pro

Asn

Asp

Gln

60

Ala

His

Phe

Ile

Gly

140

Tyr

Met

Leu

445

Val

Val

Lys

Cys

Val

525

Met

Asn

Phe

Arg

Ala

605

Ser

Ser

Trp

Leu

45

Arg

Leu

Val

Leu

Glu

125

Ala

Leu

Glu

Val

Thr

Thr

Arg

Pro

510

Asp

Leu

Phe

Pro

Lys

590

Cys

Glu

Asp

Val

Asn

Asp

Phe

Leu

Ser

110

Pro

Gly

Leu

Gln

Ala
190

Lys

Glu

Pro

495

Ser

Phe

Gln

Asn

Gly

575

Leu

Ser

Gln

Leu

15

Ala

Leu

Phe

Phe

Val

Gln

Thr

Gly

Pro

Tyr

175

Gln

Gln

Val

480

Ala

Val

Ala

Met

Ile

560

Val

Cys

Ala

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Leu

Gly

Lys

160

Leu

His
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-continued

304

Pro

Met

225

Gln

Ser

Ile

Pro

Asn

305

Thr

Thr

Phe

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Glu

Pro

Ala

Arg

Phe

545

Phe

Ser

Ile

Thr

Asn

210

Glu

Trp

Asn

Met

Val

290

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu

450

Val

His

Ser

Gln

Tyr

530

Pro

Thr

Gln

His

Val

His

195

Ser

Leu

Ile

Ser

Ser

275

Glu

Tyr

Lys

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro

515

Gln

Cys

His

Pro

His
595

Asn

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser

420

Glu

Arg

Asp

Phe

Ala

500

Ser

Asn

Arg

Gly

Val
580

Ile

Val

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr

485

Asp

Thr

Lys

Gln

Gln
565
Ser

Met

Asp

Gln

Pro

Trp

230

Asp

Gln

Lys

Ser

Gln

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Ile

Ser

Cys

Cys

550

Lys

Val

Gly

Leu

Thr

Val

215

Leu

Gln

Ile

Thr

Ser

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Asp

455

Arg

Lys

Ser

Asp

Ser

535

Glu

Asp

Val

Lys

Asp

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Ala

520

Arg

Arg

Cys

Lys

Val
600

Asp

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Ala

Thr

Glu

345

Asn

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro

505

Glu

His

Met

Leu

Lys
585

Pro

Cys

Gln

Ser

Lys

Tyr

250

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln

410

Ala

Gln

Phe

Lys

Gly

490

Lys

Ala

Val

Asn

Glu
570
Ala

Asp

Ile

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly

395

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Ser

Gly

Gln

555

Cys

Tyr

Ala

Phe

Lys

Thr

220

Ile

Ser

Asp

Leu

Lys

300

Phe

Leu

Ala

Phe

Gly

380

Gly

Asp

Ile

Arg

Lys

460

Lys

Val

Ile

Met

540

Asn

Phe

Gln

Cys

Glu

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Arg

Asn

525

Asn

Ser

Pro

Lys

Thr
605

Gln

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Thr

350

Phe

Met

Lys

Thr

Gly

430

Phe

Thr

Val

Arg

Glu

510

Tyr

Leu

Asn

Val

Leu
590

Ala

Gln

Arg

Glu

Ala

255

Gly

Gln

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro

415

Asn

Lys

Lys

Glu

Pro

495

Ser

Ala

Met

Ile

Ser
575

Cys

Cys

Asn

Tyr

Lys

240

Ala

Lys

Gln

Leu

Ala

320

Ala

Pro

Asp

Ala

Arg

400

Val

Ser

Phe

Gln

Val

480

Ala

Val

Asp

Leu

Cys

560

Glu

Tyr

Asp
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-continued

610 615 620

<210> SEQ ID NO 115

<211> LENGTH: 624

<212> TYPE: PRT

<213> ORGANISM: Adeno-associated virus 3A

<400> SEQUENCE: 115

Met Pro Gly Phe Tyr Glu Ile Val Leu Lys Val Pro Ser Asp Leu Asp
1 5 10 15

Glu Arg Leu Pro Gly Ile Ser Asn Ser Phe Val Asn Trp Val Ala Glu
20 25 30

Lys Glu Trp Asp Val Pro Pro Asp Ser Asp Met Asp Pro Asn Leu Ile
35 40 45

Glu Gln Ala Pro Leu Thr Val Ala Glu Lys Leu Gln Arg Glu Phe Leu
50 55 60

Val Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val
65 70 75 80

Gln Phe Glu Lys Gly Glu Thr Tyr Phe His Leu His Val Leu Ile Glu
85 90 95

Thr Ile Gly Val Lys Ser Met Val Val Gly Arg Tyr Val Ser Gln Ile
100 105 110

Lys Glu Lys Leu Val Thr Arg Ile Tyr Arg Gly Val Glu Pro Gln Leu
115 120 125

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly
130 135 140

Asn Lys Val Val Asp Asp Cys Tyr Ile Pro Asn Tyr Leu Leu Pro Lys
145 150 155 160

Thr Gln Pro Glu Leu Gln Trp Ala Trp Thr Asn Met Asp Gln Tyr Leu
165 170 175

Ser Ala Cys Leu Asn Leu Ala Glu Arg Lys Arg Leu Val Ala Gln His
180 185 190

Leu Thr His Val Ser Gln Thr Gln Glu Gln Asn Lys Glu Asn Gln Asn
195 200 205

Pro Asn Ser Asp Ala Pro Val Ile Arg Ser Lys Thr Ser Ala Arg Tyr
210 215 220

Met Glu Leu Val Gly Trp Leu Val Asp Arg Gly Ile Thr Ser Glu Lys
225 230 235 240

Gln Trp Ile Gln Glu Asp Gln Ala Ser Tyr Ile Ser Phe Asn Ala Ala
245 250 255

Ser Asn Ser Arg Ser Gln Ile Lys Ala Ala Leu Asp Asn Ala Ser Lys
260 265 270

Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Ser Asn
275 280 285

Pro Pro Glu Asp Ile Thr Lys Asn Arg Ile Tyr Gln Ile Leu Glu Leu
290 295 300

Asn Gly Tyr Asp Pro Gln Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala
305 310 315 320

Gln Lys Lys Phe Gly Lys Arg Asn Thr Ile Trp Leu Phe Gly Pro Ala
325 330 335

Thr Thr Gly Lys Thr Asn Ile Ala Glu Ala Ile Ala His Ala Val Pro
340 345 350

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp
355 360 365
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-continued

308

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Ala

Ser

Ala

Arg

Phe

545

Phe

Glu

Cys

Ala

Val

370

Val

Asp

Val

Thr

Leu

450

Val

His

Asn

Gln

Tyr

530

Pro

Thr

Ser

Pro

Cys
610

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro

515

Gln

Cys

His

Gln

Ile

595

Asp

Lys

Glu

Lys

Ser

420

Glu

Arg

Asp

Phe

Ala

500

Thr

Asn

Lys

Gly

Pro

580

His

Leu

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr

485

Asp

Thr

Lys

Thr

Gln

565

Val

His

Ala

<210> SEQ ID NO 116

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Adeno-associated virus 3B

PRT

<400> SEQUENCE:

Met
1
Glu

Lys

Glu

65

Gln

Thr

Lys

Pro

His

Glu

Gln

50

Glu

Phe

Ile

Glu

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys
115

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

624

116
Tyr

5

Gly

Leu

Leu

Arg

Gly

85

Lys

Val

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Val

Ser

Cys

Cys

550

Arg

Ser

Ile

Asn

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Thr

Ile

375

Lys

Ser

Asn

Gln

Asp

455

Arg

Arg

Ser

Asp

Ser

535

Glu

Asp

Val

Leu

Val
615

Ile

Ser

Pro

Val

55

Ser

Thr

Met

Arg

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Ala

520

Arg

Arg

Cys

Val

Gly

600

Asp

Val

Asn

Asp

40

Ala

Lys

Tyr

Val

Ile
120

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro

505

Glu

His

Met

Gly

Lys

585

Arg

Leu

Leu

Ser

25

Ser

Glu

Ala

Phe

Val
105

Tyr

Glu

Leu

Gln

410

Ala

Gln

Phe

Ser

Gly

490

Lys

Ala

Val

Asn

Glu

570

Lys

Ala

Asp

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Arg

Glu

Gly

395

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Pro

Gly

Gln

555

Cys

Lys

Pro

Asp

Val

Val

Met

Leu

Glu

75

Leu

Arg

Gly

Gly

380

Gly

Glu

Ile

Arg

Lys

460

His

Lys

Glu

Ala

Met

540

Ile

Phe

Thr

Glu

Cys
620

Pro

Asn

Asp

Gln

60

Ala

His

Tyr

Val

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Cys

Asp

525

Asn

Ser

Pro

Tyr

Ile

605

Val

Ser

Trp

Pro

45

Arg

Leu

Val

Val

Glu
125

Met

Lys

Thr

Gly

430

Phe

Thr

Thr

Arg

Thr

510

Tyr

Leu

Asn

Gly

Gln

590

Ala

Ser

Asp

Val

Asn

Glu

Phe

Leu

Ser

110

Pro

Thr

Val

Pro

415

Asn

Glu

Lys

Asp

Pro

495

Ser

Ala

Met

Val

Met

575

Lys

Cys

Glu

Leu

15

Ala

Leu

Phe

Phe

Ile

95

Gln

Gln

Ala

Arg

400

Val

Ser

Phe

Gln

Val

480

Ala

Leu

Asp

Leu

Cys

560

Ser

Leu

Ser

Gln

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Leu
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310

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Ser

Ile

Pro

Asn

305

Gln

Thr

Phe

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Ala

Ser

Ala

Arg

Asn

130

Lys

Gln

Ala

Thr

Asn

210

Glu

Trp

Asn

Met

Pro

290

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu

450

Val

His

Asn

Gln

Tyr
530

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Ser

Ser

275

Glu

Tyr

Lys

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro
515

Gln

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser

420

Glu

Arg

Asp

Phe

Ala
500

Thr

Asn

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr
485
Asp

Thr

Lys

Val

Asp

150

Gln

Leu

Gln

Pro

Trp

230

Asp

Gln

Lys

Thr

Gln

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Val

Ser

Cys

Thr

135

Cys

Trp

Ala

Thr

Val

215

Leu

Gln

Ile

Thr

Lys

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Asp

455

Arg

Arg

Ser

Asp

Ser
535

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Ala
520

Arg

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Ala

Thr

Glu

345

Asn

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro
505

Glu

His

Arg

Pro

Thr

170

Lys

Gln

Ser

Arg

Tyr

250

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln

410

Ala

Gln

Phe

Ser

Gly

490

Lys

Ala

Val

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly

395

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Pro

Gly

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Gln

300

Phe

Leu

Ala

Phe

Gly

380

Gly

Glu

Ile

Arg

Lys

460

His

Lys

Gln

Ala

Met
540

Ala

Leu

Asp

Val

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Cys

Asp

525

Asn

Gly

Leu

Gln

Ala

190

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Ala

350

Phe

Met

Lys

Thr

Gly

430

Phe

Thr

Thr

Arg

Thr

510

Tyr

Leu

Gly

Pro

Tyr

175

Gln

Gln

Arg

Glu

Ala

255

Ser

Ser

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro

415

Asn

Lys

Lys

Asp

Pro
495
Ser

Ala

Met

Gly

Lys

160

Leu

His

Asn

Tyr

Lys

240

Ala

Lys

Asn

Leu

Ala

320

Ala

Pro

Asp

Ala

Arg

400

Val

Ser

Phe

Gln

Val

480

Ala

Leu

Asp

Leu
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-continued

312

Phe

545

Phe

Glu

Cys

Ala

Pro

Thr

Ser

Pro

Cys
610

Cys

His

Gln

Ile

595

Asp

Lys

Gly

Pro

580

His

Leu

Thr

Gln

565

Val

His

Ala

<210> SEQ ID NO 117

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Glu

Lys

Glu

65

Gln

Thr

Lys

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Ser

Ile

Pro

Pro

His

Glu

Gln

50

Glu

Phe

Val

Glu

Asn

130

Lys

Gln

Ala

Thr

Asn

210

Glu

Trp

Asn

Met

Pro
290

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Ser

Ser
275

Glu

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

Arg
260

Leu

Asp

623

Adeno-associated virus 4

117

Tyr

5

Gly

Leu

Leu

Arg

Gly

85

Lys

Val

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Glu
245
Ser

Thr

Ile

Cys

550

Arg

Ser

Ile

Asn

Glu

Ile

Pro

Thr

Val

70

Asp

Ser

Thr

Val

Asp

150

Gln

Leu

Gln

Pro

Trp

230

Asp

Gln

Lys

Ser

Glu

Asp

Val

Leu

Val
615

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Arg

Thr

135

Cys

Trp

Ala

Thr

Val

215

Leu

Gln

Ile

Thr

Ser
295

Arg

Cys

Val

Gly

600

Asp

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Ala

Lys

Ala
280

Asn

Met

Gly

Lys

585

Arg

Leu

Leu

Ser

25

Ser

Glu

Ala

Phe

Val

105

Tyr

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Ser

Ala
265

Pro

Arg

Asn

Glu

570

Lys

Ala

Asp

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Arg

Arg

Pro

Thr

170

Lys

Gln

Ser

Arg

Tyr

250

Ala

Asp

Ile

Gln

555

Cys

Lys

Pro

Asp

Val

Val

Met

Leu

Glu

75

Leu

Arg

Gly

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Ile

Phe

Thr

Glu

Cys
620

Pro

Ser

Asp

Gln

60

Ala

His

Tyr

Val

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Arg
300

Ser

Pro

Tyr

Ile

605

Val

Ser

Trp

Leu

45

Arg

Leu

Ile

Val

Glu

125

Ala

Leu

Asp

Val

Glu

205

Ser

Thr

Phe

Asn

Val
285

Ile

Asn

Gly

Gln

590

Ala

Ser

Asp

Val

30

Asn

Glu

Phe

Leu

Ser

110

Pro

Gly

Leu

Gln

Ala

190

Asn

Ala

Ser

Asn

Ala
270

Gly

Leu

Val

Met

575

Lys

Cys

Glu

Leu

15

Ala

Leu

Phe

Phe

Val

95

Gln

Gln

Gly

Pro

Tyr

175

Gln

Gln

Arg

Glu

Ala
255
Ser

Gln

Glu

Cys

560

Ser

Leu

Ser

Gln

Asp

Glu

Ile

Leu

Val

Glu

Ile

Leu

Gly

Lys

160

Ile

His

Asn

Tyr

Lys

240

Ala

Lys

Asn

Met
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-continued

314

Asn

305

Gln

Thr

Phe

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Thr

Pro

Ala

Arg

Phe

545

Phe

Ser

Pro

Cys

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu

450

Val

His

Asn

Gln

Tyr

530

Pro

Thr

Gln

Ile

Glu
610

Tyr

Lys

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro

515

Gln

Cys

His

Pro

His

595

Leu

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser

420

Glu

Lys

Asp

Phe

Ala

500

Ser

Asn

Arg

Gly

Val

580

His

Ala

Pro

Gly

325

Thr

Val

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr

485

Asp

Thr

Lys

Gln

Val

565

Ser

Ile

Asn

<210> SEQ ID NO 118

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Adeno-associated virus 5

PRT

<400> SEQUENCE:

Met

1

Glu

Gln

Glu

Ala

His

Ile

Gln

Thr

Leu

Trp

35

Pro

Phe

Pro

20

Glu

Gln

610

118

Gln

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Ile

Ser

Cys

Cys

550

Met

Val

Met

Val

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Glu

455

Arg

Arg

Ser

Asp

Ser

535

Glu

Asp

Val

Gly

Asp
615

Tyr Glu Val

5

Gly

Leu

Leu

Ile

Pro

Thr

Ser

Pro

Val

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Ala

520

Arg

Arg

Cys

Arg

Arg

600

Leu

Ile

Asp

Glu

40

Ala

Ala

Thr

Glu

345

Asn

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro

505

Glu

His

Met

Ala

Lys

585

Ala

Asp

Val
Ser
25

Ser

Asp

Ser Val
315

Ile Trp
330

Ala Ile

Glu Asn

Glu Glu

Leu Gly

395

Gln Ile
410

Ala Val

Gln Asp

Phe Gly

Ser Asp

475
Gly Ala
490
Lys Arg
Ala Pro
Val Gly
Asn Gln
555
Glu Cys
570
Arg Thr

Pro Glu

Asp Cys

Arg Val
10
Phe Val

Asp Leu

Arg Ile

Phe

Leu

Ala

Phe

Gly

380

Gly

Asp

Ile

Arg

Lys

460

His

Arg

Ala

Val

Met

540

Asn

Phe

Tyr

Val

Asp
620

Pro

Asp

Asn

Arg

Leu Gly Trp

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Cys

Asp

525

Asn

Val

Pro

Gln

Ala

605

Met

Phe

Trp

Leu

45

Arg

Gly

Ala

350

Phe

Met

Lys

Thr

Gly

430

Phe

Thr

Thr

Arg

Pro

510

Tyr

Leu

Asp

Val

Lys

590

Cys

Glu

Asp
Val
30

Thr

Val

Pro

335

Val

Asn

Thr

Val

Pro

415

Asn

Lys

Lys

Glu

Pro

495

Ser

Ala

Met

Ile

Ser

575

Leu

Ser

Gln

Val

15

Thr

Leu

Phe

Ala

320

Ala

Pro

Asp

Ala

Arg

400

Val

Ser

Phe

Gln

Val

480

Ala

Val

Asp

Leu

Cys

560

Glu

Cys

Ala

Glu

Gly

Val

Leu
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-continued

316

Tyr

65

Phe

Ser

Ala

Asp

145

Glu

Leu

Ser

Asp

Asn

225

Glu

Ser

Thr

Ile

Pro

305

Asn

Thr

Met
Ser
385

Cys

Asn

Arg

Phe
465

50

Glu

Glu

Gly

Gln

Trp

130

Asp

Leu

Asn

Ser

Pro

210

Trp

Asn

Gln

Lys

Ser

290

Ala

Lys

Asn

Asn

Leu

370

Ala

Lys

Thr

Gln

Leu
450

Phe

Trp

Lys

Ile

Leu

115

Val

Ser

Gln

Leu

Gln

195

Val

Leu

Gln

Ile

Ser

275

Lys

Tyr

Arg

Ile

Trp

355

Ile

Lys

Ser

Asn

Gln
435

Pro

Ala

Asn

Gly

Ser

100

Val

Ala

Gly

Trp

Glu

180

Arg

Ile

Val

Glu

Lys

260

Ala

Asn

Ala

Asn

Ala

340

Thr

Trp

Ala

Ser

Met
420
Pro

Pro

Trp

Lys

Ser

85

Ser

Lys

Ile

Tyr

Ala

165

Glu

Ser

Lys

Glu

Ser

245

Ala

Val

Arg

Gly

Thr

325

Glu

Asn

Trp

Ile

Val

405

Cys

Leu

Asp

Ala

Phe

70

Glu

Met

Val

Thr

Ile

150

Trp

Arg

Gln

Ser

His

230

Tyr

Ala

Asp

Ile

Ser

310

Val

Ala

Glu

Glu

Leu

390

Gln

Val

Glu

Phe

Lys
470

55

Ser

Tyr

Val

Val

Lys

135

Pro

Thr

Lys

Glu

Lys

215

Gly

Leu

Leu

Tyr

Trp

295

Ile

Trp

Ile

Asn

Glu

375

Gly

Ile

Val

Asp

Gly

455

Val

Lys

Phe

Leu

Phe

120

Val

Ala

Asn

Arg

Ala

200

Thr

Ile

Ser

Asp

Leu

280

Gln

Leu

Leu

Ala

Phe

360

Gly

Gly

Asp

Val

Arg
440

Lys

Asn

Gln

His

Gly

105

Gln

Lys

Tyr

Leu

Leu

185

Ala

Ser

Thr

Phe

Asn

265

Val

Ile

Tyr

Tyr

His

345

Pro

Lys

Ser

Ser

Asp
425
Met

Ile

Gln

Glu

Leu

90

Arg

Gly

Lys

Leu

Asp

170

Val

Ser

Gln

Ser

Asn

250

Ala

Gly

Phe

Gly

Gly

330

Thr

Phe

Met

Lys

Thr

410

Gly

Phe

Thr

Val

Ser

75

His

Tyr

Ile

Gly

Leu

155

Glu

Ala

Gln

Lys

Glu

235

Ser

Thr

Ser

Glu

Trp

315

Pro

Val

Asn

Thr

Val

395

Pro

Asn

Lys

Lys

Pro
475

60

Lys

Thr

Val

Glu

Gly

140

Pro

Tyr

Gln

Arg

Tyr

220

Lys

Thr

Lys

Ser

Met

300

Cys

Ala

Pro

Asp

Asn

380

Arg

Val

Ser

Phe

Gln
460

Val

Phe

Leu

Ser

Pro

125

Ala

Lys

Lys

Phe

Glu

205

Met

Gln

Gly

Ile

Val

285

Asn

Gln

Thr

Phe

Cys

365

Lys

Val

Ile

Thr

Glu
445

Glu

Thr

Phe

Val

Gln

110

Gln

Asn

Val

Leu

Leu

190

Phe

Ala

Trp

Asn

Met

270

Pro

Gly

Arg

Thr

Tyr

350

Val

Val

Asp

Val

Thr
430
Leu

Val

His

Val

Glu

95

Ile

Ile

Lys

Gln

Ala

175

Ala

Ser

Leu

Ile

Ser

255

Ser

Glu

Tyr

Ser

Gly

335

Gly

Asp

Val

Gln

Thr

415

Phe

Thr

Lys

Glu

Gln

80

Thr

Arg

Asn

Val

Pro

160

Ala

Glu

Ala

Val

Gln

240

Arg

Leu

Asp

Asp

Phe

320

Lys

Cys

Lys

Glu

Lys

400

Ser

Glu

Lys

Asp

Phe
480
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-continued

318

Lys

Lys

Lys

Tyr

545

Lys

Cys

Glu

Glu

<210>
<211>
<212>
<213>

<400>

Val

Arg

Arg

Thr

530

Asp

Cys

His

Lys

Gln
610

Pro

Pro

Ala

515

Val

Cys

Asp

Asn

Glu
595

Met Pro Gly

1

Glu

Lys

Glu

65

Gln

Thr

Arg

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

His

Glu

Gln

50

Gln

Phe

Thr

Asp

Asn

130

Lys

Gln

Ala

Thr

Asn
210

Glu

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Cys

His

195

Ser

Leu

Arg

Leu

500

Arg

Asp

Lys

Glu

Val

580

Asn

PRT

SEQUENCE :

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu

180

Val

Asp

Val

Glu

485

Gly

Leu

Pro

Cys

Cys

565

Thr

Leu

SEQ ID NO 119
LENGTH:
TYPE:
ORGANISM: Adeno-associated virus 6

623

119

Tyr

5

Gly

Leu

Leu

Arg

Gly

85

Lys

Val

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Leu

Asp

Ser

Ala

Asp

550

Glu

His

Ser

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Gln

Val

Glu

150

Gln

Leu

Gln

Pro

Trp

Ala

Val

Phe

Pro

535

Tyr

Tyr

Cys

Asp

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Thr

Thr

135

Cys

Trp

Ala

Thr

Val
215

Leu

Gly

Thr

Val

520

Leu

His

Leu

Gln

Phe
600

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Gln
200

Ile

Val

Thr

Asn

505

Pro

Arg

Ala

Asn

Ile

585

Gly

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Lys

490

Thr

Glu

Pro

Gln

Arg

570

Cys

Asp

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Arg

Arg

Pro

Thr

170

Lys

Gln

Ser

Arg

Gly

Ser

Thr

Leu

Phe

555

Gly

His

Phe

Val

Val

Met

Leu

Glu

75

Leu

Arg

Gly

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

Ala

Tyr

Pro

Asn

540

Asp

Lys

Gly

Asp

Pro

Asn

Asp

Gln

60

Ala

His

Phe

Ile

Gly

140

Tyr

Met

Leu

Lys

Thr
220

Ile

Glu

Lys

Arg

525

Trp

Asn

Asn

Ile

Asp
605

Ser

Trp

Leu

45

Arg

Leu

Ile

Leu

Glu

125

Ala

Leu

Glu

Val

Glu
205

Ser

Thr

Lys

Ser

510

Ser

Asn

Ile

Gly

Pro

590

Ala

Asp

Val

30

Asn

Asp

Phe

Leu

Ser

110

Pro

Gly

Leu

Glu

Ala
190
Asn

Ala

Ser

Ser

495

Leu

Ser

Ser

Ser

Cys

575

Pro

Asn

Leu

15

Ala

Leu

Phe

Phe

Val

95

Gln

Thr

Gly

Pro

Tyr

175

His

Leu

Arg

Glu

Leu

Glu

Asp

Arg

Asn

560

Ile

Trp

Lys

Asp

Glu

Ile

Leu

Val

Glu

Ile

Leu

Gly

Lys

160

Ile

Asp

Asn

Tyr

Lys
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-continued

320

225

Gln

Ser

Ile

Pro

Asn

305

Gln

Thr

Phe

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Ala

Pro

Ala

Asp

Leu

545

Cys

Ser

Ala

Cys

Trp

Asn

Met

Pro

290

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu

450

Val

His

Asp

Asp

Arg

530

Phe

Phe

Glu

Ile

Asp
610

Ile

Ser

Ala

275

Ala

Tyr

Arg

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro

515

Tyr

Pro

Thr

Ser

His
595

Leu

Gln

Arg

260

Leu

Asp

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser

420

Glu

Arg

Glu

Phe

Ala

500

Ser

Gln

Cys

His

Gln
580

His

Val

Glu

245

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr

485

Asp

Thr

Asn

Lys

Gly

565

Pro

Leu

Asn

<210> SEQ ID NO 120

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Adeno-associated virus 7

PRT

623

230

Asp

Gln

Lys

Lys

Ala

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Lys

Ser

Lys

Thr

550

Thr

Val

Leu

Val

Gln

Ile

Ser

Thr

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Glu

455

Arg

Arg

Ser

Asp

Cys

535

Cys

Arg

Val

Gly

Asp
615

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Ala

520

Ser

Glu

Asp

Arg

Arg

600

Leu

Ser

Ala

265

Pro

Arg

Gly

Thr

Glu

345

Asn

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro

505

Glu

Arg

Arg

Cys

Lys

585

Ala

Asp

Tyr

250

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln

410

Ala

Gln

Phe

Gln

Gly

490

Lys

Gly

His

Met

Ser

570

Arg

Pro

Asp

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly

395

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Ala

Ala

Asn

555

Glu

Thr

Glu

Cys

Ser

Asp

Leu

Arg

300

Phe

Leu

Ala

Phe

Gly

380

Gly

Asp

Ile

Arg

Lys

460

His

Asn

Ala

Pro

Gly

540

Gln

Cys

Tyr

Ile

Val
620

Phe

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Cys

Val

525

Met

Asn

Phe

Arg

Ala
605

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Ala

350

Phe

Met

Lys

Thr

Gly

430

Phe

Thr

Thr

Arg

Pro

510

Asp

Leu

Phe

Pro

Lys

590

Cys

Glu

Ala

255

Gly

Pro

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro

415

Asn

Lys

Lys

Glu

Pro

495

Ser

Phe

Gln

Asn

Gly

575

Leu

Ser

Gln

240

Ala

Lys

Ala

Leu

Ala

320

Ala

Pro

Asp

Ala

Arg

400

Val

Ser

Phe

Gln

Val

480

Ala

Val

Ala

Met

Ile

560

Val

Cys

Ala
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322

<400> SEQUENCE:

Met

1

Glu

Lys

Glu

65

Gln

Thr

Arg

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Ser

Ile

Leu

Asn

305

Gln

Thr

Phe

Cys

Lys
385

Pro

His

Glu

Gln

50

Gln

Phe

Thr

Glu

Asn

130

Lys

Gln

Ala

Thr

Asn

210

Glu

Trp

Asn

Met

Pro

290

Gly

Lys

Thr

Tyr

Val
370

Val

Asp

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Ser

Ala

275

Ala

Tyr

Lys

Gly

Gly

355

Asp

Val

Gln

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

120

Tyr

Gly

Leu

Leu

Arg

Gly

85

Lys

Val

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Gln

Val

Glu

150

Gln

Leu

Gln

Pro

Trp

230

Asp

Gln

Lys

Lys

Ala

310

Lys

Asn

Asn

Val

Ala
390

Lys

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Thr

Thr

135

Cys

Trp

Ala

Thr

Val

215

Leu

Gln

Ile

Ser

Thr

295

Tyr

Arg

Ile

Trp

Ile
375

Lys

Ser

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

Ile

120

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Gly

Thr

Glu

345

Asn

Trp

Ile

Ala

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Arg

Arg

Pro

Thr

170

Lys

Gln

Ser

Arg

Tyr

250

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln

Val

Val

Met

Leu

Glu

75

Leu

Arg

Gly

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly
395

Ile

Pro

Asn

Asp

Gln

60

Ala

His

Phe

Val

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Arg

300

Phe

Leu

Ala

Phe

Gly
380

Gly

Asp

Ser

Trp

Leu

45

Arg

Leu

Val

Leu

Glu

125

Ala

Leu

Glu

Val

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Val

30

Asn

Asp

Phe

Leu

Ser

110

Pro

Gly

Leu

Glu

Ala

190

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Ala

350

Phe

Met

Lys

Thr

Leu

15

Ala

Leu

Phe

Phe

Val

95

Gln

Thr

Gly

Pro

Tyr

175

Gln

Leu

Arg

Glu

Ala

255

Gly

Pro

Glu

Trp

Pro

335

Val

Asn

Thr

Val

Pro

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Leu

Gly

Lys

160

Ile

His

Asn

Tyr

Lys

240

Ala

Lys

Ser

Leu

Ala

320

Ala

Pro

Asp

Ala

Arg
400

Val
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Ile

Thr

Glu

Glu

465

Ala

Pro

Ala

Asp

Leu

545

Cys

Ser

Ala

Cys

Val

Thr

Leu

450

Val

His

Asp

Asp

Arg

530

Phe

Phe

Glu

Ile

Asp
610

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro

515

Tyr

Pro

Thr

Ser

His

595

Leu

Ser

420

Glu

Arg

Glu

Phe

Ala

500

Ser

Gln

Cys

His

Gln

580

His

Val

405

Asn

His

Arg

Phe

Tyr

485

Asp

Thr

Asn

Lys

Gly

565

Pro

Leu

Asn

<210> SEQ ID NO 121

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met
1
Glu

Lys

Glu

65

Gln

Thr

Arg

Leu

Gly
145

Pro

His

Glu

Gln

50

Gln

Phe

Thr

Glu

Pro

130

Gly

Gly

Leu

Trp

35

Ala

Trp

Glu

Gly

Lys

115

Asn

Asn

Phe

Pro

20

Glu

Pro

Arg

Lys

Val

100

Leu

Trp

Lys

625

Adeno-associated virus 8

121

Tyr

5

Gly

Leu

Leu

Arg

Gly

85

Lys

Gly

Phe

Val

Thr

Gln

Leu

Phe

470

Val

Ile

Ser

Lys

Thr

550

Val

Val

Leu

Val

Glu

Ile

Pro

Thr

Val

70

Glu

Ser

Pro

Ala

Val
150

Asn

Gln

Glu

455

Arg

Arg

Ser

Asp

Cys

535

Cys

Arg

Val

Gly

Asp
615

Ile

Ser

Pro

Val

55

Ser

Ser

Met

Asp

Val

135

Asp

Met

Pro

440

His

Trp

Lys

Glu

Ala

520

Ser

Glu

Asp

Arg

Arg

600

Leu

Val

Asp

Asp

40

Ala

Lys

Tyr

Val

His

120

Thr

Glu

Cys

425

Leu

Asp

Ala

Gly

Pro

505

Glu

Arg

Arg

Cys

Lys

585

Ala

Asp

Ile

Ser

25

Ser

Glu

Ala

Phe

Leu
105
Leu

Lys

Cys

410

Ala

Gln

Phe

Ser

Gly

490

Lys

Gly

His

Met

Leu

570

Lys

Pro

Asp

Lys

10

Phe

Asp

Lys

Pro

His

90

Gly

Pro

Asp

Tyr

Val

Asp

Gly

Asp

475

Ala

Arg

Ala

Ala

Asn

555

Glu

Thr

Glu

Cys

Val

Val

Met

Leu

Glu

75

Leu

Arg

Ala

Ala

Ile
155

Ile

Arg

Lys

460

His

Ser

Ala

Pro

Gly

540

Gln

Cys

Tyr

Ile

Val
620

Pro

Asn

Asp

Gln

60

Ala

His

Phe

Gly

Val
140

Pro

Asp

Met

445

Val

Val

Lys

Cys

Val

525

Met

Asn

Phe

Arg

Ala

605

Ser

Ser

Trp

Arg

45

Arg

Leu

Val

Leu

Ser
125

Met

Asn

Gly

430

Phe

Thr

Thr

Arg

Pro

510

Asp

Ile

Phe

Pro

Lys

590

Cys

Glu

Asp

Val

30

Asn

Asp

Phe

Leu

Ser
110
Ser

Ala

Tyr

415

Asn

Lys

Lys

Glu

Pro

495

Ser

Phe

Gln

Asn

Gly

575

Leu

Ser

Gln

Leu

15

Ala

Leu

Phe

Phe

Val

95

Gln

Pro

Pro

Leu

Ser

Phe

Gln

Val

480

Ala

Val

Ala

Met

Ile

560

Val

Cys

Ala

Asp

Glu

Ile

Leu

Val

80

Glu

Ile

Thr

Ala

Leu
160
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Pro

Tyr

Gln

Leu

Arg

225

Glu

Ala

Gly

Pro

Ala

305

Trp

Pro

Asn

Thr

385

Pro

Asn

Lys

Lys

465

Glu

Pro

Ser

Phe

Gln
545

Gly

Lys

Ile

His

Asn

210

Tyr

Lys

Ala

Lys

Ser

290

Leu

Ala

Ala

Pro

Asp

370

Ala

Arg

Val

Ser

Phe

450

Gln

Val

Ala

Val

Ala

530

Met

Ile

Val

Thr

Ser

Leu

195

Pro

Met

Gln

Ser

Ile

275

Leu

Asn

Gln

Thr

Phe

355

Cys

Lys

Val

Ile

Thr

435

Glu

Glu

Ala

Pro

Ala

515

Asp

Leu

Cys

Ser

Gln

Ala

180

Thr

Asn

Glu

Trp

Asn

260

Met

Pro

Gly

Lys

Thr

340

Tyr

Val

Val

Asp

Val

420

Thr

Leu

Val

His

Asp

500

Asp

Arg

Phe

Phe

Glu

Pro

165

Cys

His

Ser

Leu

Ile

245

Ser

Ala

Ala

Tyr

Lys

325

Gly

Gly

Asp

Val

Gln

405

Thr

Phe

Thr

Lys

Glu

485

Asp

Pro

Tyr

Pro

Thr
565

Ser

Glu

Leu

Val

Asp

Val

230

Gln

Arg

Leu

Asp

Asp

310

Phe

Lys

Cys

Lys

Glu

390

Lys

Ser

Glu

Arg

Glu

470

Phe

Ala

Ser

Gln

Cys
550

His

Gln

Leu

Asn

Ser

Ala

215

Gly

Glu

Ser

Thr

Ile

295

Pro

Gly

Thr

Val

Met

375

Ser

Cys

Asn

His

Arg

455

Phe

Tyr

Asp

Thr

Asn
535
Lys

Gly

Pro

Gln

Leu

Gln

200

Pro

Trp

Asp

Gln

Lys

280

Thr

Ala

Lys

Asn

Asn

360

Val

Ala

Lys

Thr

Gln

440

Leu

Phe

Val

Lys

Ser

520

Lys

Thr

Val

Val

Trp

Ala

185

Thr

Val

Leu

Gln

Ile

265

Ser

Gln

Tyr

Arg

Ile

345

Trp

Ile

Lys

Ser

Asn

425

Gln

Glu

Arg

Arg

Ser

505

Asp

Cys

Cys

Arg

Val

Ala

170

Glu

Gln

Ile

Val

Ala

250

Lys

Ala

Asn

Ala

Asn

330

Ala

Thr

Trp

Ala

Ser

410

Met

Pro

His

Trp

Lys

490

Glu

Ala

Ser

Glu

Asp
570

Arg

Trp

Arg

Glu

Arg

Asp

235

Ser

Ala

Pro

Arg

Gly

315

Thr

Glu

Asn

Trp

Ile

395

Ala

Cys

Leu

Asp

Ala

475

Gly

Pro

Glu

Arg

Arg

555

Cys

Lys

Thr

Lys

Gln

Ser

220

Arg

Tyr

Ala

Asp

Ile

300

Ser

Ile

Ala

Glu

Glu

380

Leu

Gln

Ala

Gln

Phe

460

Ser

Gly

Lys

Gly

His

540

Met

Ser

Arg

Asn

Arg

Asn

205

Lys

Gly

Ile

Leu

Tyr

285

Tyr

Val

Trp

Ile

Asn

365

Glu

Gly

Ile

Val

Asp

445

Gly

Asp

Ala

Arg

Ala

525

Ala

Asn

Glu

Thr

Met

Leu

190

Lys

Thr

Ile

Ser

Asp

270

Leu

Arg

Phe

Leu

Ala

350

Phe

Gly

Gly

Asp

Ile

430

Arg

Lys

His

Ser

Ala

510

Pro

Gly

Gln

Cys

Tyr

Glu

175

Val

Glu

Ser

Thr

Phe

255

Asn

Val

Ile

Leu

Phe

335

His

Pro

Lys

Ser

Pro

415

Asp

Met

Val

Val

Lys

495

Cys

Val

Met

Asn

Phe
575

Arg

Glu

Ala

Asn

Ala

Ser

240

Asn

Ala

Gly

Leu

Gly

320

Gly

Ala

Phe

Met

Lys

400

Thr

Gly

Phe

Thr

Thr

480

Arg

Pro

Asp

Leu

Phe
560

Pro

Lys
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580

585

590

Leu Cys Ala Ile His His Leu Leu Gly Arg Ala Pro Glu Ile Ala Cys

595

600

605

Ser Ala Cys Asp Leu Val Asn Val Asp Leu Asp Asp Cys Val Ser Glu

610 615
Gln
625
<210> SEQ ID NO 122
<211> LENGTH: 622
<212> TYPE: PRT
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: AAV
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (118)..(118)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (119)..(119)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (287)..(287)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (541)..(541)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (557)..(557)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (565)..(565)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (569)..(569)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (580)..(580)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (588)..(588)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (592)..(592)
<223> OTHER INFORMATION: Xaa
<400> SEQUENCE: 122

Met Pro Gly Phe Tyr Glu Ile

1

5

Glu His Leu Pro Gly Ile Ser

20

Lys Glu Trp Glu Leu Pro Pro

35

Glu Gln Ala Pro Leu Thr Val

50

55

Val Gln Trp Arg Arg Val Ser

65

70

Gln Phe Glu Lys Gly Glu Ser

85

620

Rep78 consensus sequence

can

can

can

can

can

can

can

can

can

can

Val

Asp

Asp

40

Ala

Lys

Tyr

be

be

be

be

be

be

be

be

be

be

Ile

Ser
25

Ser

Glu

Ala

Phe

Gln, Lys, Pro or Thr

Arg, Asp, Thr or Val

Gln, Pro or

Ser

Asn, Asp, Ile and Leu

Lys, Phe, Ser or Val

Gln, Thr or

Val

Ala, Gln, Gly,

Pro or Ser

Arg or Gln

Ala, Pro or

Lys Val Pro
10

Phe Val Asn

Asp Met Asp

Lys Leu Gln

60

Pro Glu Ala
75

His Leu His
90

Tyr

Ser

Trp

Arg

45

Arg

Leu

Val

Leu or Ser

Asp

Val

30

Asn

Asp

Phe

Leu

Leu
15

Ala

Leu

Phe

Phe

Val
95

Asp

Glu

Ile

Leu

Val

80

Glu
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330

Thr

Arg

Pro

Asn

145

Thr

Ser

Leu

Pro

Met

225

Gln

Ser

Ile

Pro

Asn

305

Gln

Thr

Phe

Cys

Lys

385

Ile

Thr

Glu

Glu

465

Ala

Pro

Ala

Thr

Glu

Asn

130

Lys

Gln

Ala

Thr

Asn

210

Glu

Trp

Asn

Met

Pro

290

Gly

Lys

Thr

Tyr

Val

370

Val

Asp

Val

Thr

Leu

450

Val

His

Asp

Asp

Gly

Lys

115

Trp

Val

Pro

Cys

His

195

Ser

Leu

Ile

Ser

Ala

275

Glu

Tyr

Lys

Gly

Gly

355

Asp

Val

Gln

Thr

Phe

435

Thr

Lys

Glu

Asp

Pro

Val

100

Leu

Phe

Val

Glu

Leu

180

Val

Asp

Val

Gln

Arg

260

Leu

Asp

Asp

Phe

Lys

340

Cys

Lys

Glu

Lys

Ser

420

Glu

Arg

Glu

Phe

Ala
500

Ser

Lys

Val

Ala

Asp

Leu

165

Asn

Ser

Ala

Gly

Glu

245

Ser

Thr

Ile

Pro

Gly

325

Thr

Val

Met

Ser

Cys

405

Asn

His

Arg

Phe

Tyr
485

Asp

Thr

Ser

Xaa

Val

Glu

150

Gln

Leu

Gln

Pro

Trp

230

Asp

Gln

Lys

Ser

Ala

310

Lys

Asn

Asn

Val

Ala

390

Lys

Thr

Gln

Leu

Phe

470

Val

Lys

Ser

Met

Xaa

Thr

135

Cys

Trp

Ala

Thr

Val

215

Leu

Gln

Ile

Ser

Thr

295

Tyr

Arg

Ile

Trp

Ile

375

Lys

Ser

Asn

Gln

Glu

455

Arg

Arg

Ser

Asp

Val

Ile

120

Lys

Tyr

Ala

Glu

Gln

200

Ile

Val

Ala

Lys

Ala

280

Asn

Ala

Asn

Ala

Thr

360

Trp

Ala

Ser

Met

Pro

440

His

Trp

Lys

Glu

Ala

Leu

105

Tyr

Thr

Ile

Trp

Arg

185

Glu

Arg

Asp

Ser

Ala

265

Pro

Arg

Gly

Thr

Glu

345

Asn

Trp

Ile

Ala

Cys

425

Leu

Asp

Ala

Gly

Pro
505

Glu

Gly

Arg

Arg

Pro

Thr

170

Lys

Gln

Ser

Arg

Tyr

250

Ala

Asp

Ile

Ser

Ile

330

Ala

Glu

Glu

Leu

Gln

410

Ala

Gln

Phe

Ser

Gly
490

Lys

Ala

Arg

Gly

Asn

Asn

155

Asn

Arg

Asn

Lys

Gly

235

Ile

Leu

Tyr

Tyr

Val

315

Trp

Ile

Asn

Glu

Gly

395

Ile

Val

Asp

Gly

Asp

475

Ala

Arg

Pro

Phe

Ile

Gly

140

Tyr

Met

Leu

Lys

Thr

220

Ile

Ser

Asp

Leu

Arg

300

Phe

Leu

Ala

Phe

Gly

380

Gly

Asp

Ile

Arg

Lys

460

His

Lys

Ala

Val

Leu

Glu

125

Ala

Leu

Glu

Val

Glu

205

Ser

Thr

Phe

Asn

Val

285

Ile

Leu

Phe

His

Pro

365

Lys

Ser

Pro

Asp

Met

445

Val

Val

Lys

Cys

Asp

Ser

110

Pro

Gly

Leu

Glu

Ala

190

Asn

Ala

Ser

Asn

Ala

270

Gly

Leu

Gly

Gly

Ala

350

Phe

Met

Lys

Thr

Gly

430

Phe

Thr

Thr

Arg

Pro
510

Phe

Gln

Thr

Gly

Pro

Tyr

175

Gln

Leu

Arg

Glu

Ala

255

Gly

Xaa

Ala

Trp

Pro

335

Val

Asn

Thr

Val

Pro

415

Asn

Lys

Lys

Glu

Pro
495

Ser

Ala

Ile

Leu

Gly

Lys

160

Ile

His

Asn

Tyr

Lys

240

Ala

Lys

Ser

Leu

Ala

320

Ala

Pro

Asp

Ala

Arg

400

Val

Ser

Phe

Gln

Val
480
Ala

Val

Asp
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515

Arg Tyr Gln
530

Phe Pro Cys
545

Phe Thr His
Glu Ser Gln
Ile His His

595
Asp Leu Val

610

<210> SEQ I
<211> LENGT.
<212> TYPE:

520

Asn Lys Cys Ser Arg

535

Lys Thr Cys Glu Arg
550

Gly Xaa Arg Asp Cys

565

Xaa Val Val Arg Lys

580

Leu Leu Gly Arg Ala

600

Asn Val Asp Leu Asp

D NO 123
H: 122
DNA

615

<213> ORGANISM: Snake parvovirus

<400> SEQUENCE: 123

His Ala Gly

Met Asn Gln
555

Xaa Glu Cys
570

Arg Thr Tyr
585

Pro Glu Ile

Asp Cys Val

525

Met Xaa Gln
540

Asn Xaa Asn

Phe Pro Gly

Xaa Lys Leu

590

Ala Cys Ser
605

Ser Glu Gln
620

Met Leu

Ile Cys
560

Val Ser
575

Cys Xaa

Ala Cys

cgeccccacce ctagtgateg cgegegetcet ctettgggge ctgacggecyg aaggecgtca

getgecgage ttegetegge aggecccaag agagagcegeg cgcgatcact aggggtgggg

cg

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 124
H: 6107
DNA

<213> ORGANISM: Artificial

<220> FEATU

<223> OTHER INFORMATION:

RE:

<400> SEQUENCE: 124

gtggcacttt

caaatatgta

ggaagagtat

gecttectgt

tgggtgcacg

ttcgeccega

tattatcceg

atgacttggt

gagaattatg

caacgatcgg

ctegecttga

ccacgatgec

ctctagette

ttctgegete

gtgggtctcg

ttatctacac

taggtgecte

agattgattt

tcggggaaat

tcecgeteatg

gagtattcaa

ttttgcteac

agtgggttac

agaacgtttt

tattgacgce

tgagtactca

cagtgetgec

aggaccgaag

tcgttgggaa

tgtagcaatg

ccggcaacaa

ggcecttecy

cggtatcatt

gacggggagt

actgattaag

aaaacttcat

gtgcgeggaa

agacaataac

catttecegtyg

ccagaaacgc

atcgaactgg

ccaatgatga

gggcaagagc

ccagtcacag

ataaccatga

gagctaaccyg

ccggagetga

gcaacaacgt

ttaatagact

gCtggCtggt

gcagcactgg

caggcaacta

cattggtaac

ttttaattta

ccectatttyg

cctgataaat

tcgeccttat

tggtgaaagt

atctcaacag

gcacttttaa

aactcggteg

aaaagcatct

gtgataacac

cttttttgeca

atgaagccat

tgcgcaaact

ggatggagge

ttattgctga

ggccagatgg

tggatgaacg

tgtcagacca

aaaggatcta

Snake ITR eGFP vector sequence

tttatttttce

gcttcaataa

tcecetttttt

aaaagatgct

cggtaagatc

agttctgceta

ccgcatacac

tacggatgge

tgcggccaac

caacatgggyg

accaaacgac

attaactgge

ggataaagtt

taaatctgga

taagcectee

aaatagacag

agtttactca

ggtgaagatc

taaatacatt

tattgaaaaa

geggeatttt

gaagatcagt

cttgagagtt

tgtggcgegg

tattctcaga

atgacagtaa

ttacttctga

gatcatgtaa

gagegtgaca

gaactactta

gcaggaccac

gccggtgagc

cgtatcgtag

atcgctgaga

tatatacttt

ctttttgata

60

120

122

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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atctcatgac caaaatccct taacgtgagt tttegttceca ctgagecgtca gaccccgtag 1140
aaaagatcaa aggatcttct tgagatcctt tttttctgeg cgtaatctge tgcttgcaaa 1200
caaaaaaacc accgctacca geggtggttt gtttgccecgga tcaagagcta ccaactcettt 1260
ttccgaaggt aactggcttce agcagagcgce agataccaaa tactgtcctt ctagtgtagce 1320
cgtagttagg ccaccacttc aagaactctg tagcaccgcce tacatacctce getctgctaa 1380
tcetgttace agtggctget gecagtggceg ataagtegtg tecttaccggg ttggactcaa 1440
gacgatagtt accggataag gcgcagceggt cgggctgaac ggggggtteg tgcacacagce 1500
ccagettgga gcgaacgacce tacaccgaac tgagatacct acagcgtgag ctatgagaaa 1560
gegecacget tceccgaaggg agaaaggcgg acaggtatce ggtaagegge agggtcggaa 1620
caggagagcg cacgagggag cttccagggg gaaacgcectg gtatctttat agtcecctgtceg 1680
ggtttcgeca cctetgactt gagegtegat ttttgtgatg ctegtcaggg gggcggagec 1740
tatggaaaaa cgccagcaac gcggcectttt tacggttect ggecttttge tggecttttg 1800
ctcacatgtt ctttecctgeg ttatccecctg attectgtgga taaccgtatt accgectttg 1860
agtgagctga taccgctege cgcagecgaa cgaccgageg cagcgagtca gtgagcgagg 1920
aagcggaaga gcgcccaata cgcaaaccgce ctcectceccecege gegttggceceg attcattaat 1980
gcagcetggea cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg 2040
tgagttagct cactcattag gcaccccagg ctttacactt tatgcttcecg getcecgtatgt 2100
tgtgtggaat tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg 2160
ccaagcgege aattaaccct cactaaaggg aacaaaagcet gggtaccggyg cccccecteg 2220
aggtcgacgg tatcgataag cttgatcgce ccacccectag tgatcgegeg cgctctetet 2280
tggggectga cggecgaagg ccgtcagetg cegagcetteg cteggcagge cccaagagag 2340
agcgcgegeg atcactaggg gtggggcgag tgccecctgcetce aacgggtttt ttggtgggeg 2400
gagcaatgac gtcagcggac atgtctggac atgtctttga gcaagtccat ataaggagtt 2460
ccgccggata tgcaaatgag caatcgcgca aagcattttg ggtagtcacce atgaataaaa 2520
aggacagcaa gaaagatgac gccccataat tttaatagga attttaacca tgttctttce 2580
tgcgttatce cctgattetyg tggataaccg tattaccgec tttgagtgag ctgataccgce 2640
tecgeegecage cgaacgaccg agcgcagega gtcagtgage gaggaagegyg aagagcegcecce 2700
aatacgcaaa ccgcctctee cegegegttg gceccgattcat taatgcaget ggcacgacag 2760
gtttccecgac tggaaagcgg gcagtgagceg caacgcaatt aatgtgagtt agctcactca 2820
ttaggcaccc caggctttac actttatgct tccggctegt atgttgtgtg gaattgtgag 2880
cggataacaa tttcacacag gaaacagcta tgaccatgat tacgaattgt tgttgttaac 2940
ttgtttattg cagcttataa tggttacaaa taaagcaata gcatcacaaa tttcacaaat 3000
aaagcatttt tttcactgca ttctagttgt ggtttgtcca aactcatcaa tgtatcttat 3060
catgtctgga tcccecgegge cgctttactt gtacageteg tceccatgccga gagtgatccce 3120
ggcggcggte acgaactcca gcaggaccat gtgatcgcge ttectegttgg ggtetttget 3180
cagggcggac tgggtgctca ggtagtggtt gtcgggcagce agcacggggce cgtcgccgat 3240
gggggtgtte tgctggtagt ggtcggcgag ctgcacgctg ccgtectega tgttgtggeg 3300
gatcttgaag ttcaccttga tgccgttett ctgcttgteg gecatgatat agacgttgtg 3360
gctgttgtag ttgtactcca gcttgtgecce caggatgttg ccgtectect tgaagtcgat 3420
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gcccttcage tcegatgeggt tcaccagggt gtcgecceccteg aacttcacct cggegcgggt 3480
cttgtagttg ccgtecgtect tgaagaagat ggtgcgctcecce tggacgtage cttecgggcat 3540
ggcggacttyg aagaagtcgt gctgcttcat gtggtcegggg tagcggctga agcactgcac 3600
geegtaggte agggtggtca cgagggtggg ccagggcacg ggcagcettge cggtggtgea 3660
gatgaacttc agggtcagct tgccgtaggt ggcatcgcec tcegecctege cggacacgct 3720
gaacttgtgg ccgtttacgt cgccgtecag ctcgaccagg atgggcacca ccccggtgaa 3780
cagctecteg cecttgcteca ccatggtgge gaccggtgga tcccgggceeg cgggtacaat 3840
tcegecagett ttagagcaga agtaacactt ccgtacaggce ctagaagtaa aggcaacatce 3900
cactgaggag cagttctttg atttgcacca ccaccggatc cgggacctga aataaaagac 3960
aaaaagacta aacttaccag ttaactttct ggtttttcag ttcctcgagt accggatcct 4020
ctagagtccg gaggctggat cggtccecggt gtecttctatg gaggtcaaaa cagcgtggat 4080
ggcgtcteca ggcgatctga cggttcacta aacgagctcet gcecttatatag acctcccacce 4140
gtacacgecct accgcccatt tgcgtcaatg gggcggagtt gttacgacat tttggaaagt 4200
ccegttgatt ttggtgccaa aacaaactcce cattgacgtc aatggggtgg agacttggaa 4260
atccecegtga gtcaaaccge tatccacgcce cattgatgta ctgccaaaac cgcatcacca 4320
tggtaatagc gatgactaat acgtagatgt actgccaagt aggaaagtcc cataaggtca 4380
tgtactgggce ataatgccag gcgggccatt taccgtcatt gacgtcaata gggggcgtac 4440
ttggcatatg atacacttga tgtactgcca agtgggcagt ttaccgtaaa tactccaccce 4500
attgacgtca atggaaagtc cctattggcg ttactattga cgtcaatggg cgggggtcegt 4560
tgggcggtca gccaggcggg ccatttaccg taagttatgt aacgggtacce cggggatcct 4620
ctagagtcga cctgcagtaa acagaacaat tgaagacgaa atacagggta ccaataattt 4680
tggtaatgct agaaataaca ttgttgctat caatcaacaa acgaaaggaa caaatccaac 4740
aacaggtagt acatctcaat ttgagacaat gccaggtatg gtgtggtcta atagagacat 4800
ttacttacag gggcctattt gggctaaaat tccaaataca gatggacatt ttcatccttce 4860
tceccagaatg ggtggttttyg gattaaaaca tcctceccgect atgattctga tcaaaaatac 4920
accagttecct gectgatccte caactacctt caatccaatg ccacagacta gtttcattac 4980
tgaatacagt acaggacaag taactgttga aatgttgtgg gaggtacaga aagaatcctc 5040
caaaagatgg aatccagaag tacagtttac ttccaatttt ggaacttcag atccagctgt 5100
tgatggaata ccgtttggaa ttaataattt gggtacttat gttgaatcta gacctattgg 5160
aactcgttat atttctaaac acttgtaaat aataaaaatt gtcaaatttg cactaagaat 5220
tgttgtcacg tggttgttta catgcttgct aaaacacgcc caccaaaaaa cccgttgagce 5280
agggcactcg ccccaccect agtgatcgceg cgegcetcetet cttggggcect gecgagcgaa 5340
gecteggeage tgacggectt cggecgtcag gecccaagag agagcegegeg cgatcactag 5400
gggtggggcyg gggggatcca ctagttctag agcggccgec accgceggtgg agctccaatt 5460
cgccctatag tgagtcgtat tacgcgegcet cactggecegt cgttttacaa cgtcecgtgact 5520
gggaaaaccc tggcgttacce caacttaatc geccttgcage acatcccect ttegeccaget 5580
ggcgtaatag cgaagaggcce cgcaccgatc geccttecca acagttgege agectgaatg 5640
gcgaatggga cgcgccctgt agecggcgcat taagcgcggce gggtgtggtg gttacgegca 5700
gcgtgacege tacacttgce agegccctag cgcccgctec tttegettte tteecttect 5760
ttectegecac gttcecgecgge tttcecccecegte aagectctaaa tecgggggcte ccetttagggt 5820
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tccgatttag

gtagtgggcc

ttaatagtgg

ttgatttata

aaaaatttaa

tgctttacgyg

atcgcectga

actcttgtte

agggattttg

cgcgaatttt

<210> SEQ ID NO 125
<211> LENGTH: 7302

<212> TYPE:

DNA

cacctegace

tagacggttt

caaactggaa

ccgatttegyg

aacaaaatat

<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: pSnRepCap2 plasmid

<400> SEQUENCE: 125

tcgegegttt

cagcttgtet

ttggegggtyg

accatatgeg

tgtaaacgtt

taaccaatag

gttgagtgtt

caaagggcga

aagttttttyg

atttagagct

aggageggge

cgecegegett

ctgttgggaa

atgtgetgea

aacgacggec

catgtctgga

gcaatcgege

cgccccataa

ccaagagaca

gatgactgge

getgtgcetaa

gaatggtgtce

aaccagactt

ctaattaatc

aaggtgagag

gctectecca

gcatttacga

ctagcgactyg

actgcaggaa

cggtgatgac

gtaagcggat

teggggetgg

gtgtgaaata

aatattttgt

gccgaaatceg

gttccagttt

aaaaccgtet

gggtcgaggt

tgacggggaa

gctagggcgc

aatgcgeege

gggcgategg

aggcgattaa

agtgaattgt

catgtetttyg

aaagcatttt

ttttaatagg

ataacaactt

ctgaggaata

gtgaaattcyg

ctactgetgg

atggaagaaa

cagaagaagt

tcattcacct

attataccga

atatcgtege

ttcctaagea

ccegecattt

ggtgaaaacc

gccgggagca

cttaactatg

ccgcacagat

taaaattcge

gcaaaatcce

ggaacaagag

atcagggcga

gccgtaaage

agccggegaa

tggcaagtgt

tacagggcge

tgcgggecte

gttgggtaac

aatacgactc

agcaagtcca

gggtagtcac

aattttaacc

gttggatgaa

tttaaccagt

gagattcttt

ttaccacatg

ggtcaatgaa

catcagtacc

agagtcttat

ggaaggagac

ttggaagcca

accagagaat

tatggaaacc

ccaaaaaact

ttegecettt

caacactcaa

cctattggtt

taacgcttac

tctgacacat

gacaagcccyg

cggcatcaga

gecgtaaggag

gttaaatttt

ttataaatca

tccactatta

tggcccacta

actaaatcgg

cgtggcgagg

agcggtcacyg

gtegegecat

ttegetatta

gccagggttt

actataggge

tataaggagt

catgaataaa

atggegtttt

gatagatatc

gaagatgcca

ggaaaggaac

catgttttgt

ctggettgee

cattatgtta

ttgaagaact

tataaaagag

ttcgtgcgga

c¢cggegggayg

atcgactggt

tgattagggt gatggttcac

gacgttggag tccacgttet

ccctateteg gtetattett

aaaaaatgag ctgatttaac

aatttag

sequence

gecagctceceg gagacggtca

tcagggcgcg tcagcgggtg

gcagattgta ctgagagtgce

aaaataccgc atcaggaaat

tgttaaatca gctcattttt

aaagaataga ccgagatagg

aagaacgtgg actccaacgt

cgtgaaccat caccctaatce

aaccctaaag ggagcccccg

aaggaaggga agaaagcgaa

ctgegegtaa ccaccacace

tcgecattca ggctgegceaa

cgccagctgg cgaaaggggg

tcccagtcac gacgttgtaa

gaattcgage tcgcagegga

tccgecggat atgcaaatga

aaggacagca agaaagatga

acgaggttgt gtttegtttyg

agccagagtt gaaagaagaa

getttategg actagegtat

tacaatggtt tgcccaggtt

tgaaccatcc taagctgagt

gtatagtega tacctttgge

aaagcaacta tggacataaa

actttttcag aaagacttta

aggaagaagt cgtgctgtgg

atctcatcaa gagatcggag

acggaccgge acctcgagtyg

tggtgaaaca tggaattact

5880

5940

6000

6060

6107

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740
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acagaacgag aattctgcca cgccaaccgce cctttgtacce tgtctatget ggcttctact 1800
tcgggtgetyg ggcagattaa aagagcgetg gaccaggcga aacacatgat gaccagcace 1860
atgtcagcag aggattacct gacaacagaa gaggatgtga tcgaaccacc tactgaaaat 1920
agaatctaca agattatgaa actgaatcgc tatgatccag aactagcagc tgctctctte 1980
tacggctgga cctgcaagaa ctttggcaag agaaacacca tctggctgta tggtccaget 2040
actaccggca aaaccatcat cgctcaagct attgcacatg ctgttaaact gtttgctggt 2100
gttaattgga ctaatgaaaa ctttccctte tgtaactgtc cagggaaact gcttatcectgg 2160
tgggaggagg gcaagatgac aaacaaaatg gtggagacgg ctaaatgtat actgggggga 2220
tctgctgtac ctgtagacat caaaggcaaa cccgctgaaa tgtgtcctca aacaccctgt 2280
attattacta gcaatactaa catgtgtcaa gtatatgatg gtaatagttc tagctttgag 2340
caccaagaac ccctagagga acgcatgttt atgttcagac ttaatactaa actgccatcg 2400
acctttggca agatcacaga agaggaagtc aaacagttta ttacctgggg gaggagctta 2460
aaggttcaag ttccacatca gttcagagtg cctaccacag gagagtataa aaggccagcce 2520
cccgaggcga aagctcatte ttcggatgag ccgccaaaag agaaggtcgce gegtattgat 2580
gactctctaa ccaggtatgt taacaatatt gatgagtcag ctaccagtag agaaatgttt 2640
ctagagattg ctaatactaa tcaatgtatg ttgcatcatt gecttttcttg taccgaatgt 2700
tatcctgaat tgcttgatga catggacaag gaacaataaa cttactgata acagatatgg 2760
ctgccgatgg ttatctteca gattggctcecg aggacactct ctctgaagga ataagacagt 2820
ggtggaagct caaacctgge ccaccaccac caaagcccgce agagcggcat aaggacgaca 2880
gcaggggtcet tgtgcttcecct gggtacaagt acctcggacc cttcaacgga ctcgacaagg 2940
gagagcceggt caacgaggca gacgcecgegg cectcgagca cgacaaagec tacgaccgge 3000
agctcgacag cggagacaac ccgtacctca agtacaacca cgcecgacgeyg gagtttcagg 3060
agcgccttaa agaagatacg tettttgggg gcaacctegg acgagcagtce ttccaggega 3120
aaaagagggt tcttgaacct ctgggcectgg ttgaggaacc tgttaagacg gctccgggaa 3180
aaaagaggcce ggtagagcac tctcectgtgg agecagacte ctecteggga accggaaagg 3240
cgggccagca gcctgcaaga aaaagattga attttggtca gactggagac gcagactcag 3300
tacctgaccce ccagecctcete ggacagccac cagcageccce ctcectggtctg ggaactaata 3360
cgatggctac aggcagtggce gcaccaatgg cagacaataa cgagggcgece gacggagtgg 3420
gtaattccte gggaaattgg cattgcgatt ccacatggat gggcgacaga gtcatcacca 3480
ccagcacceg aacctgggcece ctgcccacct acaacaacca cctctacaaa caaatttcca 3540
gccaatcagg agcctcgaac gacaatcact actttggcta cagcacccecct tgggggtatt 3600
ttgacttcaa cagattccac tgccactttt caccacgtga ctggcaaaga ctcatcaaca 3660
acaactgggg attccgaccc aagagactca acttcaagct ctttaacatt caagtcaaag 3720
aggtcacgca gaatgacggt acgacgacga ttgccaataa ccttaccagce acggttcagg 3780
tgtttactga ctcggagtac cagctcccgt acgtcecctegg ctcecggcgcat caaggatgcece 3840
tceecgeegtt cccagcagac gtcecttcatgg tgccacagta tggataccte accctgaaca 3900
acgggagtca ggcagtagga cgctcttcat tttactgect ggagtacttt ccttctcaga 3960
tgctgcgtac cggaaacaac tttaccttca gctacacttt tgaggacgtt cctttceccaca 4020
gcagctacge tcacagccag agtctggacce gtctcatgaa tcectctcatce gaccagtacce 4080
tgtattactt gagcagaaca aacactccaa gtggaaccac cacgcagtca aggcttcagt 4140
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tttctecagge cggagcgagt gacattcggg accagtctag gaactggctt cctggaccct 4200
gttaccgcca gcagcgagta tcaaagacat ctgcggataa caacaacagt gaatactcegt 4260
ggactggagc taccaagtac cacctcaatg gcagagactc tcectggtgaat ccgggccecgg 4320
ccatggcaag ccacaaggac gatgaagaaa agttttttcc tcagagcggg gttctcatct 4380
ttgggaagca aggctcagag aaaacaaatg tggacattga aaaggtcatg attacagacg 4440
aagaggaaat caggacaacc aatcccgtgg ctacggagca gtatggttct gtatctacca 4500
acctccagag aggcaacaga caagcagcta ccgcagatgt caacacacaa ggcegttette 4560
caggcatggt ctggcaggac agagatgtgt accttcaggg gcccatctgg gcaaagattce 4620
cacacacgga cggacatttt cacccctcte ccctcatggg tggattcgga cttaaacacc 4680
ctcctecaca gattcectcate aagaacacce cggtacctge gaatcctteg accaccttca 4740
gtgcggcaaa gtttgcttce ttcatcacac agtactccac gggacaggtc agcgtggaga 4800
tcgagtggga gctgcagaag gaaaacagca aacgctggaa tcccgaaatt cagtacactt 4860
ccaactacaa caagtctgtt aatgtggact ttactgtgga cactaatggc gtgtattcag 4920
agcctegecce cattggcacce agatacctga ctegtaatct gtaattgctt gttaatcaat 4980
aaaccgttta attcgtttca gttgaacttt ggtgtcgegg ccgctcgata agettttgtt 5040
ccetttagtg agggttaatt ccgagettgg cgtaatcatg gtcatagctg tttectgtgt 5100
gaaattgtta tccgctcaca attccacaca acatacgagc cggaagcata aagtgtaaag 5160
cctggggtge ctaatgagtyg agctaactca cattaattge gttgcgctca ctgcccgett 5220
tccagteggg aaacctgteg tgccagetge attaatgaat cggccaacgce geggggagag 5280
gcggtttgeg tattgggcecge tctteccgett ccectcegetcac tgactegetg cgeteggteg 5340
tteggetgeg gegageggta tcagctcact caaaggcecggt aatacggtta tccacagaat 5400
caggggataa cgcaggaaag aacatgtgag caaaaggcca gcaaaaggcc aggaaccgta 5460
aaaaggccgce gttgctggeg tttttecata ggctceccgece cecctgacgag catcacaaaa 5520
atcgacgctce aagtcagagg tggcgaaacc cgacaggact ataaagatac caggcgtttce 5580
ccectggaag cteectegtyg cgetcetectg ttecgaccect gecgecttace ggatacctgt 5640
ccgectttet cectteggga agegtggcege tttetcatag ctcacgcectgt aggtatctca 5700
gttcggtgta ggtcgttcecge tccaagetgg getgtgtgca cgaacccceccce gttcageccy 5760
accgctgege cttatccggt aactatcgte ttgagtccaa cccggtaaga cacgacttat 5820
cgccactggce agcagccact ggtaacagga ttagcagagc gaggtatgta ggcggtgcta 5880
cagagttctt gaagtggtgg cctaactacg gctacactag aaggacagta tttggtatct 5940
gcgetetget gaagccagtt accttcggaa aaagagttgg tagctcttga tccggcaaac 6000
aaaccaccgce tggtagcggt ggtttttttg tttgcaagca gcagattacg cgcagaaaaa 6060
aaggatctca agaagatcct ttgatctttt ctacggggtc tgacgctcag tggaacgaaa 6120
actcacgtta agggattttg gtcatgagat tatcaaaaag gatcttcacc tagatccttt 6180
taaattaaaa atgaagtttt aaatcaatct aaagtatata tgagtaaact tggtctgaca 6240
gttaccaatg cttaatcagt gaggcaccta tctcagcgat ctgtctattt cgttcatcca 6300
tagttgcctg actccccecgte gtgtagataa ctacgatacg ggagggctta ccatctggcece 6360
ccagtgctgce aatgataccg cgagacccac gctcaccggce tccagattta tcagcaataa 6420
accagccage cggaagggcce gagcgcagaa gtggtcectge aactttatcce gccteccatce 6480
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agtctattaa ttgttgccgg gaagctagag taagtagttc gccagttaat agtttgcgca 6540
acgttgttgce cattgctaca ggcatcgtgg tgtcacgcetc gtcgtttggt atggcttcat 6600
tcagctecgg ttcccaacga tcaaggcgag ttacatgatc ccccatgttg tgcaaaaaag 6660
cggttagectce cttcecggtect ccgatcegttg tcagaagtaa gttggccgca gtgttatcac 6720
tcatggttat ggcagcactg cataattctc ttactgtcat gccatccgta agatgctttt 6780
ctgtgactgg tgagtactca accaagtcat tctgagaata gtgtatgcgg cgaccgagtt 6840
gctettgecee ggcgtcaata cgggataata ccgcgccaca tagcagaact ttaaaagtge 6900
tcatcattgg aaaacgttct tcggggcgaa aactctcaag gatcttaccg ctgttgagat 6960
ccagttcgat gtaacccact cgtgcaccca actgatcttc agcatctttt actttcacca 7020
gegtttetgyg gtgagcaaaa acaggaaggc aaaatgccgce aaaaaaggga ataagggcga 7080
cacggaaatg ttgaatactc atactcttcc tttttcaata ttattgaagc atttatcagg 7140
gttattgtct catgagcgga tacatatttg aatgtattta gaaaaataaa caaatagggg 7200
ttccgegecac attteccccga aaagtgccac ctgacgtcecta agaaaccatt attatcatga 7260
cattaaccta taaaaatagg cgtatcacga ggcccttteg tce 7302
<210> SEQ ID NO 126

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 126

cgaaaagtgc cacctgacgt ctaagaaacc 30
<210> SEQ ID NO 127

<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 127

tcgaattcga cggccagtga attgtaatac gactce 35
<210> SEQ ID NO 128

<211> LENGTH: 37

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 128

ccatgattac gccaagctceg gaattaaccg catgcga 37
<210> SEQ ID NO 129

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 129

ccatggceccgg geccggatte acce 23

<210> SEQ ID NO 130
<211> LENGTH: 69
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<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 130
ttcacccegyg tggtttecac gagcacgtge atgtggaagt agetctctee cttttcaaac

tgcacaaag

<210> SEQ ID NO 131

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 131

ccteggeege tacgtgagte agattegega aaaactgatt cagag

<210> SEQ ID NO 132

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 132

gtggtcttee agggaattga acccactttyg ccaaactggt tegeggte

<210> SEQ ID NO 133

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 133

ctgggtegece atcaccaagg taaagaaggg aggcgggaac aaggtggtgg atgag

<210> SEQ ID NO 134

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 134

gecggagcecaa taaggtggtg gatgagtget acatccccaa ttacttgetce

<210> SEQ ID NO 135

<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 135

actggagcte aggttggace tteggcagea ggtag

<210> SEQ ID NO 136

<211> LENGTH: 57

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

60

69

45

48

55

50

35
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<400> SEQUENCE: 136

cgtggacaaa cctggacgag tataaattgg cctgtttgaa tctcacggag cgtaaac 57

<210> SEQ ID NO 137

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 137

ctgaatctgg aggagcgcaa acggttggtg gegcageatce tgacgcac 48

<210> SEQ ID NO 138

<211> LENGTH: 36

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 138

gatcaccgge gcatccgaga actcacgctyg cgaage 36

<210> SEQ ID NO 139

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 139

taaggccceg gaggcccttt tetttgtgea gtttgaaaag ggatctg 47

<210> SEQ ID NO 140

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 140

ccacatgcac gtgctegtgg aaaccteegg catctettece atggtcecteg 50

<210> SEQ ID NO 141

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 141

tcagattcege gaaaaactgg tgaaagtggt cttccagg 38
<210> SEQ ID NO 142

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 142

gaatttaccyg cgggatcgag ccgcagatca acgactgggt cgecatce 47

<210> SEQ ID NO 143
<211> LENGTH: 54
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<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 143

ggtcacaaag accagaaatg gcgccggegyg agccaataag gtggtggatt ctgg

<210> SEQ ID NO 144

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 144

gaggcgggaa caaggtggtg gattctgggt atattcccge ctacctge

<210> SEQ ID NO 145

<211> LENGTH: 34

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 145

ccagectgag ctecagtggg cgtggacaaa cctg

<210> SEQ ID NO 146

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 146

gtttgaatct cacggagcgt aaacggcteg tcgegcagtt tetggeag

<210> SEQ ID NO 147

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 147

atgcgceggt gatcaaaage aagacttcece agaaatacat gg

<210> SEQ ID NO 148

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 148

attataggta ccaggaaccc ctagtgatg

<210> SEQ ID NO 149

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 149

54

48

34

48

42

29



351

US 9,169,494 B2

-continued

352

taatagggcce caaagggcecg gg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 150

LENGTH: 22

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: PCR primer

SEQUENCE: 150

ttaataggce ctttgggecyg gg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 151

LENGTH: 32

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: PCR primer

SEQUENCE: 151

tataataagc ttaggaaccce ctagtgatgg ag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 152

LENGTH: 33

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: PCR primer

SEQUENCE: 152

attataggta cctacaaaac ctecttgett gag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 153

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: PCR primer

SEQUENCE: 153

ttaataggce ctttgggecg tege

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 154

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: PCR primer

SEQUENCE: 154

ttaataggcce caaagggcceg tegte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 155

LENGTH: 35

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: PCR primer

SEQUENCE: 155

tataataagc tttacaaaac ctecttgett gagag

22

22

32

33

24

25

35
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What is claimed is:

1. A polynucleotide comprising at least one parvovirus
inverted terminal repeat (ITR), wherein said ITR comprises:

(a) afirst structural element that functionally interacts with

a large Rep protein from a first adeno-associated virus
(AAV) but does not functionally interact with a large
Rep protein from a second AAV; and
(b) a second structural element that functionally interacts

with the large Rep protein from the second AAV but does
not functionally interact with the large Rep protein from
the first AAV;

wherein the I'TR functionally interacts with a synthetic AAV

large Rep protein; and

wherein one of the structural elements is a nicking stem.

2. The polynucleotide of claim 1, wherein said ITR does
not functionally interact with any wild-type large Rep pro-
tein.

3. The polynucleotide of claim 1, wherein said structural
elements are selected from the group consisting of a nicking
stem, a Rep binding element (RBE), and an extended RBE.

4. The polynucleotide of claim 1, wherein said first struc-
tural element is a nicking stem.

5. The polynucleotide of claim 1, wherein said second
structural element is a spacer, a RBE or an extended RBE.

6. The polynucleotide of claim 1, wherein said ITR further
comprises a third structural element that functionally inter-
acts with a large Rep protein from an AAV that is the same as
or different from the first and/or second AAV.

7. The polynucleotide of claim 1, further comprising a
heterologous nucleic acid.

8. A viral vector comprising the polynucleotide of claim 1.

10
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9. A recombinant parvovirus particle comprising the poly-
nucleotide of claim 1.

10. The polynucleotide of claim 1, wherein said parvovirus
is an adeno-associated virus (AAV).

11. The polynucleotide of claim 1, wherein said first and/or
second structural element has a modified sequence as com-
pared to the wild-type sequence of the ITR.

12. The polynucleotide of claim 11, wherein said modified
sequence is a wild-type sequence from a different ITR.

13. The polynucleotide of claim 11, wherein said modified
sequence is a synthetic sequence.

14. The polynucleotide of claim 11, wherein said first
structural element is a nicking stem and said nicking stem
comprises a wild-type AAV2 sequence.

15. The polynucleotide of claim 11, wherein said first
structural element is a modified nicking stem comprising a
change in height as compared to a wild-type sequence.

16. The polynucleotide of claim 11, wherein said first
structural element is a modified nicking stem comprising a
modified sequence as compared to a wild-type sequence.

17. The polynucleotide of claim 16, wherein said modified
sequence is a modified terminal resolution site (trs) sequence.

18. The polynucleotide of claim 11, wherein said second
structural element is a RBE and said RBE comprises a wild-
type AAVS sequence.

19. The polynucleotide of claim 11, wherein said second
structural element is a RBE comprising a change in length or
sequence relative to a wild-type sequence.

20. The viral vector of claim 8, which is an AAV vector.

21. The recombinant parvovirus particle of claim 9, which
is an AAV particle.
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